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The  revision  of  this  book  is  made  in  response  to  the  requests  of  a  great 
number  of  readers,  and  in  this  revised  edition  new  materials  •are  amply  added. 
Firstly,  in  the  parts  of  both  ferrous  metal  material  and  non-ferrous  metal 
material,  section  materials  are  added j  secondly,  in  the  part  of  non-metallic 
materials,  many  of  daily  used  materials,  such  as  rubber,  plastic  materials, 
asbestos  and  sealing  materials  are  added;  and  thirdly,  a  comparison  of  steel 
grade  and  brands  of  non-ferrous  metal  of  China  with  those  of  other  countries 
is  made  mors  inclusive.  Compared  with  the  tentative  edition  of  this  book,  the 
contents  of  this  revised  edition  are  relatively  complete  and  more  practical. 


This  book  can  be  used  as  reference  by  equipment  repair  and  maintenance 
workers  and  technicians. 

It  must  be  made  clear  here  that  this  revision  is  made  entirely  by  Peking 
Factory  of  Switches. 


Commonly  Used  Materials  For 
Equipment  Repair  and  Maintenance 

(first  revised  edition) 

The  Revising  Croup  of  miandbook  of  Mechanical  and 
Power  Equipment  Repair  and  Maintenance ",  Part  Cr.e 

Mechanical  Industry  Publications 
Peking,  19”6 
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Explanations  of  the  Revision 

The  tentative  edition  of  this  Mechanical  Repair  Manual  begun,  since  1966, 
to  be  published  in  separate  volumes  and  up  to  ‘'he  end  of  1973  the  publication 
was  basically  completed.  Since  the  beginning  of  the  Proletarian  Great 
Cultural  Revolution,  people  throughout  China, under  the  direction  of  Chairman 
Mao's  revolutionary  line,  created  a  high  tide  of  .grasping  revolution  and 
promoting  production,  so  the  socialistic  revolution  and  econonic  development 
and  construction  were  all  found  in  a  state  of  leapin"  forward.  In  recent 
years,  many  mechanical  repair  workers  often  write  and  ask  ns  to  reprint 
the  book.  In  our  consideration,  however,  a  part  of  the  contents  of  the 
tentative  edition  anpears  to  be  out  of  date,  and  the  rest  'ew  parts  of  th-'s 
book,  which  has  not  been  published  yet,  due  to  the  fact  that  the  manuscint  0e 
them  was  drafted  some  times  ago,  have  the  same  problem.  So  we  have  no  plan 
to  print  the  unpublished  parts  in  the  ‘’orn  o^  tentative  edition,  and  we  now 
try  to  re"ise  both  t'~e  published  and  the  unpublished  parts  and  ouviish  it 
as  ■' Revised  Pirst  Edition’'. 

After  revision,  this  manual  consists  of  seven  sections.  Section  1:  The 
Design  of  Equipment  Repairing,  Calculation  and  Measurement  Drawing;  Section 
lit  The  Repair  of  Equipment  Parts  and  Working  Techniques;  Section  111:  The 
Repair  of  Metal  Cutting  Machine;  Section  TV:  The  Repair  of  Casting,  Porting 
Press,  Lifting  and  Transportation  equipment  and  Industtry  Purr.ace;  Section 
V:  Tine  Repair  of  Power  Equipment;  Section  71:  The  Repair  of  Electrical 
Equipment;  and  Section  711:  The  Maintenance  of  Equipment. 


Ill 


This  section  i3  the  revision  of  the  Section  1  of  the  tentative  edition. 


Originally  it  consists  of  seventeen  chapters,  Exceot  that  Chapter  17,  The 
Manufacturing  Techniques  of  Main  Repair  Pieces  of  Equipment,  is  alio ted  to 
Section  11,  the  rest  sixteen  chapters  remain.  Because  the  original  chapters 
1,  2  and  3  are  combined  into  one  chapter,  and  there  is  an  additional  chapter, 
"The  Standard  Pieces",  this  section  now  comprises  fifteen  chapters  ar.d  is 
divided  into  thirteen  volumes.  Chapter  1:  "The  fundamental  data  of  Equipment 

Repair"  (Volume  1);  C’-apter  2:  "The  Materials  often  7sed  in  Equipment 
Repair"  ( Volume  II);  Chapter  3:  "The  Driving  of  Cylindrical  Gear1'  (Volume 
III);  Chapter  4:  "The  Driving  of  Conical  Gear"  (Volume  TV);  Chapter  5:  "The 
Driving  of  Screw  Rod"  (Volume  V);  Chapter  6:  "The  Belt  Driving"  and 
Chapter  "The  Chain  Driving"  (Volume  VI);  Chapter  3:  "Screw  Thread  and  Ball 
Wire  Support"  (Volume  VII);  Chapter  9:  "Spring"  and  Chapter  10:  "Key  Linkage 
(Volume  VIII);  Chanter  11:  "Axes  Connector"  (Volume  IX);  Chapter  12: 
"Standard  Pieces"  (Volume  X);  Chapter  13:  "Bolling  Bearing"  (Volume  XI); 
Chapter  ii:  "Sliding  Bearing"  (Volume  XII);  Chapter  15:  "The  Driving  of  Liaui 
Pressure"  (Volume  XIII).  To  the  chapters  which  remain,  revision  and  addition 
of  different  degrees  are  also  made.  Among  them,  Chapter  4  "The  Driv-’ng  of 
Conical  Gear"  is  the  result  of  rewriting  and  Chapter  15  "The  Driving  of 
Liquid  Pressure"  is  never  published  in  the  form  of  tentative  edition  and  it 
is  also  the  result  of  rewriting. 

C*  this  revision,  the  revising  group  and  those  who  take  cart  in  writing 
and  editing,  based  on  the  opinions  srgyested  by  readers  renardin-  the 
tentative  edition,  all  make  some  definite  in-estivation  and  research.  E^en 
thou-h,  inadequacy  and  errors  in  this  revised  edition  are  certai.nl-  no1 


it 


d 


IV 


nonexsistent 


The  revision  of  this  Section  is  carried  out  by  the  revising  group,  which 
is  selected  and  organized  under  the  guidance  of  Mechanical  Industry  3ureau 
and  Motor  Industry  Company  of  Peking.  The  revising  group  includes  members 
from  Peking  Automobile  Factory;  Peking  Machine-tool  Factory, No. 1;  Peking 
General  Factor:.'  of  Internal  Combustion  Engine;  Peking  Factor’/  of  Switches; 
Peking  Machine- *ool  Factor:/;  No. 6,  Peking  Factory  of  Machine-tool  Accessories 
Peking  Crane  Factory. 
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1.  Ferrous  Metal  Material 

(1)  The  Principles  of  Naming  and  Numbering  Steel  Produced  in  China 
1.  Current  Standard  (G3221-63) 

(1)  Chemical  Elements  Indicated  by  International  Chemical  Svmbols 
(Table  2-1-1) 


Table  2-1-1  The  Chemical  Symbols  the  "rand  o'1  Steel  Products 


Element  jlnaerratl 

Chinese  Symbol 

Element 
Name  in 
Chinese 

Internatl 

Chemical 

S'ctbol 

Element 
"  ame  in 
Chinese 

Internatl 

Chemical 

5 — bol 

Element 
''.ire  in 
Chinese 

Internatl 

Chemical 

S-mbol 

Ge 

Cr 

7u 

V 

Pena 

V 

\c 

Mie 

‘•ti 

s 

Mo 

Xu 

- 

Co 

n 

w 

Gui 

#  Si 

Fan 

Dan 

s 

Shi  f 

Ce 

Meng 

«  Mn 

Tai 

tt 

Ti 

Ni 

t'b 

5e  w 

Cs 

Lit 

41 

Tong 

p 

Cu 

Tan 

Ta 

Gao  r 

Zr 

Lin 

«  P 

Tie 

# 

^e 

Gai 

& 

Ca 

Lan  M 

La 

(2)  The  Chinese  Characters  and  the  Initials  o^  Romanized  Chinese  used  fo 
Indicating  the  rJses,  Smelting  Methods  and  Pouring  Methods  of  the 
Products  (Table  2-1-2) 

•Table  2-1-2  The  Symbols  of  Uses,  Smelting  Methods  and  Pouring 

_ Methods  of  Steel  Products  _ ___ 

i  Chinese  (Initial  of  (  i Chinese  (Initial  of 

(Romanized  (Marne  ’Romanized 


Character  Chinese 

Charac 

ter 

Chinese 

Cpen  furnace 

Ping 

i  Capital 

p 

: Rrid'e  *teel 

lino 

3m- 11 

a 

Acid  side-blown 

| 

Furnace  steel 

Guo 

1 7 

converter 

3u.an 

S 

( Rail  steel 

Gui 

Capital 

TT 

Sasic  side-blown. 

Grade  A  steel 

\ 

converter 

Jian 

J 

Grade  3  steel 

B 

Top-blown 

y 

Special  kind 

& 

converter 

Ding 

ft? 

m 

D 

steel 

tt 

C 

Boiling  steel 

Fu 

Rivet  screw 

vao 

Semi-killed 

ft 

; steel 

luo 

ML 

steel 

Ran 

ft  Snail 

b 

■  High  "‘requen- 

ft  ft 

Cast  pig  iron 

Zhu 

ft 

$ 

Z 

cy  (used  far 

0 

Cold-cast 

electric  sil¬ 

wheel  pig  iron 

Leng 

L 

con  steel) 

Gao 

-i 

Silcon  steel 

Veal  na~netic 

used  in  elec¬ 

field  (used 

tric  industry 

Dian 

D 

f-r  electric 

Pare  iron  used 

silcon  steel) 

Ruo 

R 

in  e' acbric 

Dian 

Medium  magne¬ 

industry 

Tie 

DT 

tic  r'ield 

TO  3E  C0':TI:.17”D 
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Chinese 

’Initial  of!  Chinese 

Initial  of 

Name 

Romanized 

i 

(0 

Romanized 

Character  Chinese 

Character 

Chinese 

Easy-cutting 

1 

j(used  for  elec- 

i 

steel 

Yi 

1  I 

; trie  siloon 

Magnetic  steel 

Ci 

C 

1  steel)  Zhong 

H 

Carbon  tool 

|  Steel  used  for 

steel 

Tan 

T 

: geological 

i/elding  bar 

exploring  tube  Dizhi  * 

DZ 

steel 

Han 

ft  H 

Gray  cast  '  ’ 

3a 11  bearing 

fe 

iron  Huitie 

Ttrtl 
-  X 

steel 

Gun 

^  r* 

^orceable  cast  =** 

High  fade 

* 

n  , 

ts  A 

iron  Ketie 

YT 

steel 

Gao 

Sf  eriodal 

Special  Grade 

Te 

graphite  cast 

Ship- building 

iron  (machine 

steel 

Oman 

1 

C 

mark)  Quitie 

Pearlite  'orae-t 

QT 

Heat-resist'  r.g 

able  cast  iron  i 

cast  iron 

(machine  mark)  ; 

KTZ 

(machine  mark) 

;  He  tie 

*  RT 

ueat-resisting  ; 

Cast  steel 

i 

ZG 

spneriodal  gra-, 
phite  cast  ironi 
(machine  mark)  i 

ROT 

(3)  The  Brand' of  Steel  Products  Indicated  by  Chinese  Characters  or  the 
letters  of  Romanized  Chinese  (Table  2-1-3) 


Table  2-1-3  The  Methods  o ^  Indicating'  the  Brand  o'*  Steel  Product: 


Yarns  of 

Samples  of  3r 

and 

’'ethods  o' !* 

!  Brand  in 

Letter 

Tnd ' eating 

Products 

Chinese 

Symbol 

Brands 

Pig  iron 

The  brands  of  oi~  iron  are 

Cpen  furnace 

Jianping  C3 

P'13,  P10 

indicated  o'r  the  rerulaned 

pir  iron 

Jianoin?  10 

symbols.  Then  the  average 

Acid  converter 

Xuanzhuan  13 

S13,  S13 

silcon  con+ent  nf  some  per 

pi?  iron  , 

Xuanzhuan  13 

ten  thousand  is  added.  Tor 

3asic  side-blown 

Jianzhuan  ''H 

.T0.3,  J10 

instance,  on  cast  Pig  iron, 

converter  pi?  iron 

Jianzhuan  10 

of  which  the  silcon  content 

Cast  pi?  iron 

Zhu  40,  Zhu  30 

240 ,  Z?0 

is  3.?"$  -  4.25-1,  the  brand 

Cold-cast  wheel 

is  ’’Zhu  40"  or  "Z40". 

pi-7  iron 

Lena  03 

L03 

Iron  aliov 

The  svmbols  of  the  chemical 

Silcon  iron 

3ui~0,  Gui45 

3i°0 ,  Si  4  5 

elements  'n  the  iron  alloy 

'hn^uese  iron 

ver.g  1 ,  ’  'eng  3 

"nl,  Mn3 

brands  are  indicated  accord' 

Titanium  iron 

Tai  25,Tai  231  ' 

1125 ,Ti2 31 

in*  to  reflations,  and 

T?  BE  CC' 

':ti-t;eo 

2 
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Name  of 

Products 

I  Sammies  of  Br 

Brand  in 
Chinese 

and 

Letter 

Symbol 

Methods  of 

Indicating 

Brands 

Iron  alloy 

Chromium  iron 

ii 

GeOOOO,Ge  5 

1 CrOOOO,Cr5  ' 

only  the  chemical  elements 
not  the  iron  element  are 

Boron  iron 

Peng  51, Peng  52 

B  51,  352 

indicated.  Por  example, the 

Phosphorus  iron  i 

1  Lin  20 

|  P20 

brand  of  silcon  iron 

Molybdenum  iron 

Mu  551, Mu  552 

:Mo551,Mo552 

{Sir 5%)  is  "Gui'75n  or 

Tungsten  iron 

V/u  30,  Vu  65 

WSO,  '.;65 

"Si*7 5”.  The  brand  o'*  man — 

Niobium  iron 

Ni  20 

Nb20 

ganese-silcon  alloy  is 

Vanadium  iron 

Pan  351,  Pan  352 

7351,  7352 

"Meng-cui.  20"  or  ''MnSi20 n. 

Manganese-silcon 

Meng-rui  20 

MnSi20 

If  the  contents  of  main 

alloy 

Menp-mii  l17 

Vnl7 

elements  are  3sne  a^d  t~e 

Calciun-silcon 

Gai-gui  20 

CaSi20 

contents  of  foreign  mater- 

alloy 

rials  are  different, the 
main  contents  are  indicated 

by  Arabic  numbers  a  "ter 
the  Chinese  character  accor 
-din?  to  the  order  of  thier 
quantity,  ^cr  example,  the 
nolybder.ua  iron  o'*  which 
the  molybdenum  concent  is 
55°,  it  is  indicated  as',,*u 
i  55i;”n,u  552n  and  "Tiu.  55?'' 

or  nVo551'J  ""o552n,  and 
i  M6553". 

Chrorniun  iron  and  mang¬ 
anese  iron  are  indicated 
respectively  by  ar-’bic 
number  in  due  order  after 
the  element  ^~r.bols. _ 

General  carbon  steel 


A  grade  steel 

A3 ,  lan-  ? , 

A3,  A j 3 

General  carbon  steels 

A-3uan-3,  Al-Tu,  \ 

A33,  A3P 

are  indicated  br  the  sym¬ 

A-Dir.g-3,  A? -baa 

AD3,  A3b 

bols  of  A,3,C,  and  arable 

3  Tade  steel 

31,  B-3uan-3 

31,  3S3 

numbers  in  order.  The  gen¬ 

3-J ian-3 , 31- ?u 

3Js,  31? 

eral  car*on  steels  can  be 

",-Suan-3-?u 

3S37 

divided  into  A  grade  steel 

B-Jian-3-'hu 

3J  3F 

(guaranteed  mechanical 

3- Ding-3 , 21-ban 

3D3,  31b 

property^ ,  3  ~rade  steel 

'’-Sunn-  3-"o.an 

3S3b 

( nuaranteed  chemical  com¬ 

3-J ian- 3-ban 

3J3b 

ponents)  ar.d  C  Trade  steel 

Special  steel 

Te-3, Te— :ian3 

03,  CJ3, 

( guaranteed  mechanical 

Te-Ding-3 

CD3 

property  ar.d  chemical  com- 

oonents) .  lo— erter  steel 
is  prefixed  with  svmbols 
of  nrccessiny  methods; 

TO  33  C0MTIN73D 
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Contiur.ed 
Mane  of 


Products 


High-quality 
carbon  steal 


Sarto  les  o"  Brand _ 

Brand  in  Letter 

Chinese _  Symbol 


Methods  of 
indicating 

_ hnaads _ 

basic  converter  steel  is 
marked  with  "J"$  acid 
converter  steel  with  "Suan" 
or  "S"j  top-blown  conver¬ 
ter  steel  with  "Dine”  or 


»D";and  open  furnace  steel 
is  not  marked  with  any 
symbol,  for  exam.ole,  "Jia 
1"  or  " M " ;  "Ti-jian  2" 


or  "3J2";  and  "Te-Suan  3" 
or  "CS3".  Steel  which  is 


for  special  use  is  marked 
;  ’with  .an  initial  letter  of 

j  the  usage  at  its  end,  for 

example,  "Jia-3-qJ-ao"  or 
"A3q";  boiling  steel  and 
semi-dead-melted  steel 
are  respectively  marked 
with  "?u"  or  and  "Ban" 
or  "D"  at  the  end;  the 
killed  steel  is  not  marked 
with  any  symbol, _ 

05,  03?u  05, Oft?  High  quality  carbon 

50  meng,  20  ban  50?ti,20b  steel  is  often  indicated 

that  its  average  content 
of  carbon  is  onlv  some  by 
ten  thousand.  Boiling 
steel  and  seni-dead-mel^ed 
steel  must  be  indicated 
specifically,  for  example, 
the  brand  of  semi— dead- 


melted  steel  of  which  the 
average  content  or  carbon 
is  0.10'$  is  "10-ban "or 
"10b". 

Of  the  high  quality  car¬ 
bon  steel  which  has  high 
content  of  manganese,  the 
manganese  element  must  be 
marked  out,  for  example, 
the  brand  of  killed  steel 
of  which  the  carbon  con¬ 
tent  is  0.5*  and  the  man¬ 
ganese  content  is  - 

1.00!?  is  "50  men-"  or 
it  cry  v,  rt 

s'*  ‘  • 


TO  ~2  COMTF’mCD 
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Continued 
Nan®  of 

Products 


Carton  tool  steel 


East-to-cut 

steel 


Silcon  steel  used 
in  electric  in¬ 
dustry 


Samples  of  Brand _ 

Brand  in  j  Letter 
Chinese _  Smnbo  1 


Tan  ”,  Tan  3  IT,  TS 

Tan-10-  rneng  T10?-'n 

Tan-lO-'ao  T10 


Vet;ods  of 
indicating 


_ brands _ 

The  high  quality  car- 
bon  steel  for  special  use 
must  be  narked  by  using 
Chinese  characters  indi¬ 
cating  usage  or  letters  of 
romanized  Chinese,  such  as 

"20  guo"  or  "20 g". _ 

Carbon  tool  sneel  can 
’  be  shown  by  using  "Tan" 

!  or  "T"  and  indicated  by 
i  some  per  thousand  of  the 
!  average  carbon  content. The 
i  manganese  element  o^  carbon 
j  tool  steel  with  high  con- 
|  tent  of  manganese  must  be 
j  marked  out.  The  high  grade 
!  good  quality  carbon  tool 
!  steel  is  marked  with  sym¬ 
bols  of  "Gao"  or  "V,  for 
j example,  the  brand  of  high 
1  manganese  content  (0.15  - 
i  0.40%)  carbon  tool  steel 
1  with  an  '  average  carbon 


n  12,  Y12 

Y i-40-meng  Y4QMn 


'  Dian  31  ■  D3l 

Dian  Gao  JlO  DG310 

Dian3100  D3100 


[content  of  1.005?  is  "Tan- 
1 10-men a"  or  "TIOffri". 

The  easy-to-cut  steel 
: is  often  marked  by  using 
"Yi"  or  "Y"  and  indicated 
by  some  per  ten  thousand 
of  average  carbon  content, 
for  example,  the  brand  of 
high  manganese  content 
(1.20  -  1. 55”?)  easy-to-cut 
steel  with  an  average 
carbon  content  of  0.40^  is 
"Yu-10-raeng"  or  "Y4C’-<h\ 

The  Chinese  characters , 
letters  of  ro'manized 
Chinese  and  numbers  in  the 
brand  of  silcon  steel  used 
in  electric  industry  give 
the  following  meanings: 

The  ''irst  Chinese  chara¬ 
cter  "Dian"  or  a  letter  "D" 
indicates  steel  used  in 
electric  industry. 
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Continued 


Name  of 
Products 


Samples  of  Grand 


Brand  in 
Chinese 


Letter 
Grp hoi 


Methods  of 
indicating 

Lrqads _ 


The  second  Chinese  chan- 
acters"Gao",  "Ruo", "Zhong” 
or  the  letters  "G",  "R"  and 
ttut  are  used  respectively 
to  ind' cate  the  conditions 
of  magnetic  f 'eld  when  the 
steel  elates  are  examined. 

"Gao"  or  "C»  -  s^eel 

plates  examined  when  the 
frepuencv  is  400  cycles. 


iou"  or  "R" 


steel 


plates  examined  at  a  weak 
magnetic  field. 

"Zhon^"  or  "H"  -  steel 

plates  examined  at  a  medium 
magnetic  field. 

I1*  there  is  no  second 
Chinese  character,  it  indi¬ 
cates  that  steel  plates  are 
examined  at  a  strong  magne¬ 
tic  field. 

The  first  digits  of  num¬ 
bers  (1,  2,  3,  4)  are  used 
respectively  to  indicate 
the  degree  of  silcon  contat 
of  the  steel  plate: 

1  -  low  silcon  steel 

2  -  medium  silcon  stee 

3  -  higher  silcon  stee 

4  -  hi'h  silcon  steel 

The  second  digit  (l,  2, 

3,  4)  shows  the  ~ua ran teed 
electromagnetic  propertv 
of  the  steel  plates.  Of  the 
si”e  allov  grade  and  at  the 
same  examining  magnet ’c 
field,  the  greater  the  sec¬ 
ond  digit  is,  the  better 
the  electromagnetic  proper- 
tv  of  the  steel  plate  is. 

The  third  and  ‘‘ourth  di¬ 
bits  (0.00)  si?ni*7  the 
following  col. i-ro lied  s : vil 
plates : 

0  -  crystal  orie'tntion 


1  —  r"  «-* - \ 


6 


J 


Alloy  steel 


uoauiuueu 

Pane  of 

Sammies  of  Brc 

ir-d 

;  Methods  of 

^r.dcationg 

brands 

Products 

Brand  in 
Chinese 

Letter 
Symbol  i 

i 

cold-rolled  steel 
plate 

00  -  cold-rolled 

steel  plate  of 
lesser  degree  o: 
crystal  orienta¬ 
tion. 

Pure  iron  used 

Dian-tie  1 

DTI 

"Dian—  tie1*  or  "DT”  is  used 

in  electric 

Dian-tie-l-Gao 

DTiA 

to  represent  pure  iron  used 

industry  -Dian-tie-l-Te 

;  DT13  ! 

in  electric  industry  and  1, 

.2,  3  ...  the  order  number 
{added  after  is  to  distinguish 
I  the  different  brands.  At  the 
lend  of  the  pure  iron  which  has 
{better  electromagnetic  proper¬ 
ty  is  marked  with  "Gao”  or  ” A" . 
At  the  end  of  pure  iron  which 
has  snecially  good  electro¬ 
magnetic  oroperty  is  marked 
with  "Te"  or  "1",  -"or  example, 
"Qian-tie-l-Te'1  or  ’’DTlG". 


Low  alloy 

!  10-Heng-Sui-Tong: 

lOMnSiCu 

The  chemical  element  sym— 

structural 

,  25-Meng-Gui 

25Mn3i 

Ibols  in  the  brand  of  alloy 

steel 

;  I 

steel  are  marked  according  to 

Alloy  structural 

3  3-  Ge-Mu-  Lti-  g  ao 

3?Cr'foAlAthe  existing  re-milations 

steel 

30— Ge-Men~— Gui 

30CrT'n3i  : 

The  ways  of  indicating  che¬ 

Alloy  tool 

5-'Ge-::ie-t*u 

5CrHiMo 

mical  components  are  as 

steel 

Ge-l2,Ge-06 

Crl2,  CrOfi  follows : 

4-Ge-Wu-2-Gui 

4CrW2Si 

1.  Car'-on  content:  They  are 

Spring  steel 

55-Gui-2 

553i2 

all  indicated  by  some  per  ten 

60- lui-2 

60Si2 

thousand  of  average  carbon 

Heat-resistant, 

2-Ge-13 

2Crl3 

content.  The  carbon  content  of 

stainless  and 

l-Ge-13-‘Iie-9Tai  ICrlSHi^-stainless  steel,  high  electric 

acid-resistant 

Ti 

resistant  alloy,  high  speed 

steel 

steel,  magnetic  steel  and  other 

Steel  and  high 

'  0-Ge-17-Lu-5 

0CrlTA15 

allov  steels  is  not  marked  out. 

electric  resis¬ 

Ge-U-Hie-14- 

Grl4Mil4r)If  there  is  redundance,  the 

tance  alloy 

•.  Gui-2-’/u-2-Mu 

3i2w2!'o 

carbon  content  will  be  indica¬ 

Hi ''h -speed  tool 

’■fti-l-le-l-^an 

*.713047 

ted  b”-  some  per  thousand,  "Then 

steel 

Wli-9— Ga 

'•i9Cr  tne  average  carbon  content  of' 

Ball  bearing 

— 1  jc  S~0 

GGr6  'alloy  aooi  saeel  is  laraar 

steel 

Gun— Ge-15-Gui- 

GCrl53i~  i 

than  or  equal  ao  1.90^,  the 

?'en'T 

^n 

carbon  content  'Till  not  be 

Steel  used  for 

Han-09- I-ao 

HOG  A  : 

marked  out.  If  the  content  is 

welding  bar 

Han— 9- "e- 13- 

’iOCrl?-  . 

less  than  1.90^,  it  will  be 

-n-.  «g\  — . 

*  -  -9  -  -''w 

■7 


Continued 
Name  of 


Products 


,  Samoles  brand  ! 

|  Brand  in 

Letter 

Chinese 

Symbol 

"ie-9-Tai 

*!i?Ti 

Ci-Ge-5 

) 

CCr5 

| 

I 

! 

1 

l 

Magnetic  steel 


''ethods  of 
indicating 

_ >y 

indicated  by  some  per  thou¬ 
sand. 

2.  Alloy  elements  content: 
Except  for  ball  bearing  steel 
and  low  chrome  alloy  tool 
steel,  the  content  of  alloy 
elements  will  be  indicated  in 
accordance  with  the  following 
principles  (average  content). 

1)  '•/hen  alloy  average  con¬ 
tent  is  less  than  1.50'?,  in 
steel  grade,  only  are  elements 


|  shown  not  the  content. 

2)  './hen  alloy  average  con- 
:  tent  is  eoual  to  or  larger 

1  than  1.50‘S,  2.50‘S,  3.50'S  ... 

|  23.50'S  . ..,  it  should  be  cor- 
1  respondingly  written  into  2, 

3 ,  A,  ...  24  ... 

3)  '.'/hen  alloy  average  con- 
;  tent  is  1.50  -  2.49"?,  2.50  - 

|  3.492  ...  22.50  -  23.492  ...  , 

;  it  should  be  correspondinaly 
,  written  into  2,  3,  ...  23  ... 

>  4)  In  order  to  avoid  redun- 

j  dance  of  the  brand  o"  ball 
bearing  steel  with  that  of 
other  allots,  the  carbon  con¬ 
sent  of  ball  hearing  sr,eel 
.  ’will  not  be  gi”en,  and  the 
.  chrome  content  is  indica*ed  "** 
some  per  thousand  and  is  also 
prefixed  with  the  name  o**  usa¬ 
ge,  ^or  instance,  o^  ball  bea- 
'  rinc  steel,  or  which  the  chrome 
■  content  is  0.°OS,  the  br-und  is 
j  Gun-Ge-9"  or  ,,GCr9".  Low  chrome 
allo,r  tool  steel  shows  its 
1  chrome  content  b-  some  per 
thousand,  and  the  content  is 
prefixed  with  ,'0",  for  exorole, 
*he  brand  of  alloy  tool  steel, 
which  has  a  chrome  content  of 
0.°0'S,  is  "Ge0°"  or  "Gr^0". 

The  mark  of  well'n-  bar 
s^eel  is  prefixed  with  "''or." 


TC  ^3 


ID 
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Continued 


Mane  of 

Sanoles  of  3r^nd 

Methods  of 
indicating 
brands 

Products 

Brand  in  j  Letter 

Chinese  Svmbol 

or  "H",  for  example, 

i 

i  "Han-2-Ge-3!'  or 

1  "H2Crl3".  Magnetic  steel 

i 

is  indicated  by  alio:/' 

:  elenents,  which  is  ore- 

fixed  with  Chinese  chara¬ 
cter  "Ci"  or  "C",  for 
example,  the  brand  of 
magnetic  s'-.eel,  which  has 
chrome  content  of  5rfa  is 
!'CiGe-5”  or  "CCr5". 


2.  Old  Standard  (rerulated  by  former  Heavy  Industry  Ministry/) 

In  1952,  the  former  Heavy  Industry  Ministry  issued  the  steel  numbering 
method,  which  is  essentially  identical  with  the  current  standard  exceot 
that  letters  of  the  rorcanized  Chinese  characters  are  used  to  ind'cate 
chemical  elements,  uses,  processing  methods  and  pouring  and  casting  methods 
(Table  2-1-4) 
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Table  2-1-4  A  Contrastive  Table  of  the  Old  and  'lev  Standards  of 
_ Usin?  Symbols  to  Indicate  the  Brands  of  Steel  Products 


Mane 

Old  Stand ars 

New  Standards 

Acid  converter  steel 

b* 

!  PS (acid  converter  steel,  made  3 

Open  furnace  steel 

ft* 

h  (open  furnace  steel,  made  3) 

Molybdenum 

n 

I  Mo 

Vanadium 

c 

1  V 

Carbon, carbon  steel 

i 

1  T 

Chromium 

ij 

Cr 

Cobalt 

« 

1  Co 

High  quality  steel 

M 

A 

Silcon 

T 

!  Si 

3all  bearing  steel 

4 

1  G 

East-to-cut  steel 

V 

v 

High  speed  tool  steel 

4 

!  — 

Tungsten 

X 

1  w 

Aluminum 

U 

i  ai 

Nickel 

* 

|  Ni 

Titanium 

% 

1  Ti 

Steel 

* 

|  a  (grade  A  steel) 

Manganese 

4 

;  Mn 

Examples  *3 — A3 

*  t2 - B2 

40  L - 40Mo 

*8  M - T8 A 

H  »15 - GCrl5 

- CrWMn 

60T  2 - 60S  i  2 

l(418-«-9j5 - !Crl8Ni9Ti 


1 


(2)  The  Brands, Composition,  Fropert 


es  and  ^ses  of  Steel 


1.  General  Carbon  Steel  (GB'700-65) 


- Table, 2-1-5  The  Mechanical  Properties  and  'Jses  of  General  Carbon  Steel  (1 ) 

_ Steel  _ Grade 

‘°*  ■  S;de-blovn 

of  Basic  Open  hiraace  Steel  Side-blown  Gas- c  Converter  \c:d  Converter 

Order  _ t  Steel _ _ :  Steel _ 

Grade  A  3sgc-  al  Grade;  Grade  4  ;  Snec'al  Grade  Grade  A 

_ Grand  Symbol  Grand  !3vnboij  Brand  ! Symbol  Grand"  S-onhol  ^rand  Symbol 


¥  i 


1 

(**a  1)  Al 

¥  ,  * 

(Jai  1- 
?u)  Al? 

{ 

i 

_ : _  ... 

2 

v  ; 

(Jia  2)  .42 
*  2  A 
(Jia  2- 
?u)  42? 

n  ? 

(Te  2) 

«  2  » 

(Te  2 
-?u) 

C2 

C2? 

si  r 

( Jia- 

?inn  2>  4J2 

¥«  2  * 

( Jis-Ji-j 
an  2?u’1  4J2? 

*y  2 
(Te-J4- 
an  2'  CJ2 

**  2  * 

1 ( Te-Ji- 

'an  2  ?a)  C.T27 

^  3 

»  3 

1 

i 

.1 

i 

.*>*3 

¥B  3 

(Jia  3)  A3 

(Te  3) 

C3 

(Jia-Ji-  AJ3 
an  3  ) 

(Te-J*-  CJ3 
an  3) 

( J-a-Su-  ’.S3 
an  3) 

3 

®  3  * 

(Jia  3  A3? 
^a) 

«r  3  * 

(Te  3 
?u) 

C37 

¥*  3  «* 

(Jia-Ji-  AJ3? 
an  3  hi) 

3  * 

( Te-J  i  an  CJ317 

3  ?u) 

¥18  3  * 

(Jia-S’j?  433  T 
an  3  ?u ' 

4 

¥  4 

(Jia  4);  .44 

¥  <  * 

(Jia  4  :  44?  : 
7\i) 

** 

(Te  4) 

»  4  * 

(Te  4 
’Ax) 

C4 

C4? 

®u  < 

(Jia-Ji*  4.J4 
an  4) 

¥  »  4  » 

(.Tia-Jr  AJ4T 
an  4  ’hi) 

(Te-Ji.a.n  CJ4 

4^ 

4  * 

(Te-J ian  C.T4*’ 

4  ■*!) 

»»  4 

( J' i-3n  \S4 
an  4^ 

¥*  4  * 

( Jia-ou  A34'? 
an  4 

TO  GZ  cc'ttt'":td 


Table  2-1-5  The  Mechanical  Properties  and  TJses  of  General  Carbon  Steel  (2- 

_ Pechani  cal _ Properties 

'o.  Yield  Strength  Tensile  .Hate  of  130°Cold  Pend]  “ 

of  Strnth  Sxt.  Test.d  =  bend 


Order  (kg/mm2) 

Grouped  by  Size 
_  Go  1  Op  2  Go  3 


diameter  I 
o  =  thickness 
o**  tste  ocs 


Samples  of  jses 


34-40  33  23 


22  20  19  :  34-42  31  26 


33-40  2"  23 

24  23  22  41-43  26  22 


25  21 


3^-40  2"  23 

22  21  41-43  26  22 


Spare  parts  of  metal 
structure  for  small  load, 
padding  piece,  r:vet, 
padding  ring,  foundation 
bolt,  open  pin,  guy  rod, 
parts  of  press  and  welding 

d  =  o  piece. _ 

Petal  structure  component, 
guy  rod,  ring,  rivet, bolt, 
stub  axle,  mandrel,  -cam 
wheel  (for  small  load),  hook, 
padding  ring,  carbureter 

_ part  and  welding  piece. 

Petal  structure  component, 
carbureter  or  cyanation 
parts  which  require  no  high 
central  strength,  hook, guy 
rod,  carri~e  hoo’",  rirr , 
cylinder,  co “wheel,  bolt, 
°enale  screw,  connecting 
rod,  wheel  axle,  wed'-e, 
d  =  0,5a  cover  ar.d  welding  piece. 


v  25  21 


42-44  25  21 

25  24  45-43  24  20 


49-52 


on  io 


'etal  structure  component, 
v.irnin.c  axle,  mandrel,  ’ 
guy  rod,  hook,  hoop,  roving 
d  =  2a  rod,  bolt,  wedge,  switch 

end  o  her  spare  "ars  which 
recline  no  high  3tren-th. 

T  r' '  i  “7,T  '  ^  r' 


Continued  (1) 


_  Steel 

Grade 

Basic  0 pen  Turnace  Steel 

Side-o 

Steel 

lovn  Basic  Converter 

Gide-blovm 

Acid  Converter 
Steel 

Grade  X 

Soecial  Grade 

Grade 

A  Snecia 

1  Grade 

Grade  A 

Brand  Symbol 

Brand  Symbol 

Brand 

Symbol  Brand 

Symbol 

Brand  Symbol 

■P  5 

5  (Jia  5)  A 5 

W  5 

(Te  5)  C5 

V*  s 

(Tia-J 
an  5) 

5 

?  AT 5  (Te— Ti-  CJ5 

an  5) 

¥*  5 

( Jia-Su-  \S  5 
an  5) 

¥  e 

6 , (Jia  6) ,  Ao 

i  ! 

vm  e 

(Jia-Ji  AJo 
an  6) 

1 

¥«  6 

(Jia-Sis  \S6 
an  6 ) 

m?  i 

j  j 

'  1 

>«  r 

(Jia  7)  |  X'7 

:( Jia-Ji:  AJ7 

| 

I  an  7)  | 

_ , _ ; _ _  l, _ _ 

**  n 


inugd  (2) 


wech-mica! 


Yeild  Strength  Tensile  late  of  1^0° Co Id  Bend 


(kg/mm~) 

Strnth 

iHx  t#  * 

Test,d  -  bend 

diameter 

Samples  of  ^ses 

Grouced  bv  sice 

0  =  thickness 

Gd  1  Go  2  Gd  3 

of  hate  dcs 

Turning  axle,  mandrel, 

50-53 

21 

Y1 

pin  axle,  switch  wheel, 
brake  bar,  bolt,  female 

5  28  2n  26 

54- 57 

20 

!  Id 

II 

P 

screw,  paddinn  rin~,  con¬ 
necting  rod,  hook,  wedge, 

53-62 

1? 

15 

cogwheel,  switch  and 
other  parts  of  which  the 
requirement  of  strength  it 
high.  The  weldability  is 
quite  mood 

60-63 

16 

13 

Turning  axle,  mandrel, 
main  axle,  clutch  and 

6  31  30  30 

64-6^ 

15 

12 

frictional  clutch,  chain- 
ring,  brake  steel  band, 

63-'72 

14 

11 

switch  and  spare  parts, of 
which  the  requirement  of 

strength  is  high.  Welda- 
bility  is  not  mod  er.ounh 


Turning  axle,  mandrel, 
min  axle,  clutch  and 


70-74 

11 

O 

frictional  clutch,  chain- 

ring,  brake  steel  band, 

75 

10 

2 

switch  and  spare  cams 

which  can  endure  strong 

'’r i c t  i on .  We  Idab  ill  t”  i  s 


t>*  to 


3rand  Symbol  G 


0. 3/7—0.  V  0.50—0. SOI  0.040 


'  0.040  0.25  0.25 


0. 27—0.35  p.rv- 0.3"  P.50— 0.3 


35  0.32— 0.40  0.17-0. 37 


f  40  ;0.3"— 0.45  0.1"— 0.3?  0.50— 0.30i0.040:0. 04V0. 25  3.25 


45  0.42—  0.50!  3.1"— 0. 3^  0.50— C.^Oi  0.040;  0.040  0.25  0.25 

i  ■  1 

!  I  i  i 


:50  0.4"-0.55  ,0.17— 0.37  0  .  50-  0.0  ‘0.040  0.040  0.25  C.25 


i  O  01  j's.  _ . ..  .1.J 
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Sarnie  of  Uses 


1 The  property  is  similar  to  that  of  steel  Mo. 20.  This  steel  can  be 
jused  to  rake  welding  equipment  and  snare  parts  which  are  processed 
!  through  forcing,  hot  pressing  and  mechanical  working  and  bear  no  high 
stress,  such  as  axle,  ’’oiler,  connector,  packing  ring,  bolt,  screw  and 
female  screw.  T'e  weldability  and  cold  straining  plasticity  o1'  'his 

i  steel  are  hi ah  and  there  is  no  tendency  of  tenner  bri  tleness. _ 

|  Uaen  this  steel  is  used  in  steel  product  of  small  profile,  after 
hardening  and  tencering,  t’ere  comes  a  soroite  strict -"9  and  .rier  e_. 
its  strength  and  synthesis  performance  become  better.  Sues  spare  par^s 

ias  screw,  wire  rod,  ruw  rod,  sleeve  and  ax-e. - - - - — — — — - , 

]  mhe  prooert y  is  similar  to  that  of  do. 30.  It  nas  good  p^asuic:. r  ana 
deauate  strength,  so  it  can  be  used  to  make  such  articles  as  bent  ax^e, 
urriing  axle,  axle  pin,  lever,  linking  rod,  bean,  star  wheel,  disc, 
sleeve,  hook  ring,  packing  ring,  screw  and  female  screw.  Tvs  -<md  Ol 
■is  mostly  being  used  in  the  state  of  normalizing  and  modification  and 

'  -enerallv  it  is  not  used  for  welding. _ _ — - - 

T  is  kind  of  steel  has  high  strength  ?~d  ^  generali’/  ,hrou*h 
the  processes  of  hardening  and  tempering.  It  can  oe  used  for  ve_dir.g, 
but  before  welding  it  must  be  heated  to  15C°CJts  workability  is  good. 
'.•her',  it  is  malting  cold  transformation,  its  plasticity  is  so  so.  it  can 
; be  used  to  make  roller,  axle,  crank  pin,  live  axle,  piston  rod,  link 

rod  and  disk. _ _ _ _ _ 

It  can  be  used  in  s^are  parts  which  require  high  strength,  and  it  is 
generally  being  used  in  the  state  of  modification  and  normalising.  It 
is  used  to  males  blade  wheel  of  smear,  turbine,  and  s~are  par’s  of  c-m- 
nressor  and  o”_mn.  In  r.akinr  snare  carts  of  co "wheel,  axle,  piston  pin, 
steel  llc.45  car.  be  used  to  replace  cementation  steel  ar.d  it  must  go 

through  hi~h  frecuenc”  current  or  flame  surface  hardening. _ 

7:e  f'r.e  stsel  of  medium  carbon  with  high  decree  of  strength  car.  be 
•'c e -g  m-aVa  soli’s  oants  vhich  rocuins  high  sthnasivs  resistance  ana 
their  dynamic  load  and  the  perensi^e  action  are  not  Treat,  such  as 
cogwheel,  "a”  rod,  roller,  axle  friction  i‘sk,  secondary  spring,  plough- 
share  used  in  farming,  heavy-load  central  axle  ar.d  ancle.  The  weldafcilif 

of  this  steel  is  not  mood. _ _ _ 

.Vfter  heat  treatment,  this  steel  shows  high  decree  of  surface  hardness 
end  strength.  it  t as  ^ood  oZasticit”’  and  “ener aZZ’>'  is  as e a  a^d^er 
normalizing,  hardening  and  tempering.  It  can  be  used  to  make  co~vheel, 
link  rod,  axle  ring,  wheel  rim,  flat  spring  and  roller,  and  it  car.  ■’Iso 
•be  used  for  casting.  Its  weldability  and  cold  altorabilim”  are  low. 

I  Thr's  is  a  kind  of  steel  which  has  ccr.siderabl"  hi~h  strength  and 


ic  car.  oroauce 


'man m  •? 


60  60  0.57—0.65  0. 1'7 '0.37  0.50—0.20  0.040  0.040  0.25  0.25 


;.70  0.1°-0.37  0.5C—0.30  0.040  0.-40  0.25  o.: 


^0  vq  0.67~-0.75  0.1'-’~0.37  0.50  -  0.30  0.040  0.340  0.25  0.25 


"5  75  0. 72~0. 30. 0. 1^0. 37  0.5CWC.30^0. 04010. 040  0.25  0.25 

'  i 


30  30  'c.'7"— 0.35  0. l'-~0.37  0.50-'0.30i0.040' 0.040-0. 25  0.25 


35  0.42—0.90  C.l0— 0.37  0.50—  0.30  0.040  0.040  0.2  5  0.2 


(15’!ea?)  15?fe  0.12—0. 19  0.1^— 0. 3^  0.^0— 1.00  0.040  ,0.040  0.25  0.2: 


(2CMen-)  20!  !h  0. 17-0.24  0. 17—  0.3°  10.  ’’0—1.00  :0. 040  sC.  040  C.25:0. 25 


Sanvles  of  Uses 


small  sized  articles  made  of  tais  steel  c an  ~o  tnrough  aardenmg  ar. 
those  of  lar^e  size  are  mostly  through  normalizing.  It  can  be  used 
to  make  roller,  axle,  spring  ring,  spring,  various  packing  rin-rs, 
clutch,  cam  wheel,  and  steel  rone.  The  cold  alterabilitTr  is  low. 


after  proper  heat  treatment,  tee  strer.pt ar.c  *. xexioi_it*r  of  ai 
3t8el  become  cozsf.cl©T*2Lbi'*r  bi. ~b 4  Xi' ~ f. c  1 9 s  of*  1  ^.t* ~~~q  siz©  n^ds  o **  t b z. 
s*eel  will  produce  crack  easil'r  when  they  are  through  hardening,  so 
it  is  mood  to  ha”e  nornaliz:n~.  "Tut  article  of  small  size  can  ha-’e 

s  mainlv 


used  to  make  waive  spring,  srpmp  ring,  axle,  ro*_er,  various  pac 
rinss  and  cam  wheel 


f  sma 
drica 


Band  sprirr,  helical  spring  and  abrasive  resistant  scare  carts 


Band  spring,  helical  spring  and  abrasive  r 


The  strength  of  t.ais  steel  is  airier  tna 
flexibility  is  low  and  the  other  properties 
r.ability  is  poor,  so  in  is  only  ~ood  fo 
ail  cross-section  and  low  bearing  strer. 
la  rail  car.  automobile,  tracaor  and  flate  s 


t  s^are 


so  oe  used 


mentation  steel  with  aivh  manganese  and  low  carbo 
nilar  to  those  of  steel  do. 15  except  that  its 
th  and  plasticitv  are  ail  higher  than  steel  do.l 
e  spare  parts  which  must  be  carburised  and  recui 
r+v  at  central  cart.  The  weidabilitv  is  hi~h. 


trength  and  hard enabili ‘•y  o°  ‘■his  steel  are  better  than  those 
fo.  10  and  15.  It  can  be  used  to  make  carbureter  and  welding 
spare  parts,  such  as  can  shaft,  cogwheel,  axle  corrector,  winch  chain, 
oin.  draw  rod.  The  weldabil1 ty  ! s  rood. 


ku 
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Steel 

Grade 

Chemical  (3) 

3ra.nd 

Sjnr.bol 

r» 

Si 

P  3  Cr  :ii 

Yn 

■ 

< 

30tf 

! 

i 

• 

(30!reng) 

3C’’n 

0.27—0.35  O.l'7— 0.37  O.^O— 1.00  0.040  0.040  0.25  0.25 

ssa 

U5’'en^) 

35?'n 

0.32—0.40 

0.1^  0.3^ 

0. "0—1.00  c.040  ;o. 040  0.25  c.25 

40a 

(4CMeng) 

40r'n 

0.37—0.45 

0.17—0.37 

0. '’0—1.00  0.040  0.040  0.25  0.25 

<?« 

(45 'eng) 

U-5'ii 

0.42— 0.50 

,0.1'’-  0. 37 

0. ”0-1.00  0.040  0.040  0.25  0.2: 

SOW 

i 

1 

(SO! 'eng) 

50Mn 

0.43—0.56 

1 

'o.r-7— o.3’~T 

0. ”0—1.00  0.040  3.043  0.25  0.25 

sow 

j 

(oT'eng) 

6C?'n 

0.5"- 0.65 

0.1”—  0.3" 

'•  ■-  —  -I.—  j,J4~  J.2;  -.2a 

60S 

: 

(6  5? 'eng) 

•65Vn 

C. 62—0.70 

O.r7—  0.37  0.90-1.2°  0.040  0.C4C  0.25  0.25 
j 

1  ! 

70S 

(”0"ena) 

fn 

0.67— O.^S 

0.17— 0. "7 

!  i  ! 

0.90—  1.2C  0.040  iC. 040  10.25  0.25  1 
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Brand 


0. 

3  oteel 

3-rvia 

^  r*  'T--  ri 

!  3;~coi 

c 

,  dl "  " 

1 

•  *> 

;  f 

ll09«IH 

09Mn  V 

<0.12  |c 

2l093« 

|09MnNb 

<0.12  ,C 

31(093  2  ) 

(09Ma2) 

<0.12 

«|l28 

12.Mn 

<0.16  . 

5|i*«e^ 

UNbb 

0.14~0.22! 

6jC3U0)»±. 

OsMnPRf 

<0.12 

:!09tt*»tt 

09MnCuPTi 

<0.12 

!I09«  2  tn 

09Mn2V 

<0.12 

9|(09«2B) 

(09Ma2Si) 

<0.12 

1011235“ 

j  1 2  M  n  V 

<0.15  ; 

niu«*i%  t 

12MnPSe 

<0.!6  !< 

Chemical  Composition 


— 0  .  SCjO- 04  —  0. 121 
—  0 . 6  C  j  —  j 


-0.301  —  | 

-0.30M.04~0.  101 


0 .0 1  5~0 . 


;o.oi5~o. 


-0.121  -  ! 


isMBvt  r- 

!3ll  I  (-5  iJS 
14(16  1  j 

lsliev  » t 


•  UMnNbb 

j  1 4  M  n  N  b 
16Mn 

;  1 6  M  n  R  e 


i6jI0«a?gS»  J:|pMnPNbR#*| 

ISMqV 

j :  5  Mn  Ti 

i  1 6  M  n  N  b 

Cf'lNtf  f-.il  4 Mn  V  n:-, 

=  V.MnVN 

•tSMnVNr 


•*'0.1810.80' 
-Q.2r'\ .  20- 

-0.2  On  .20- 

1.14  .0.80- 

-0. 18:1 .20- 

—  0.2011 .00- 

>.  8  1.30- 

-0.2«!1 .20- 

-O.JOH.vO- 


.201  <0.17  ‘  — 

.:cj').:o— o.eoi  — 

.  6f,|0. 20  — n.fifj  — 

.60i0.20--0.0ol  — 

.  :i />.:<> -o.60|  — 

.60',o.:o-»o.ftn(o.tu— o.isj 

.i>oto.20~0. Of,  -  *0 


jo.01 5  —  O.OFOi 
■  0.015  —  0.050' 


<o. 

'0.  .  <0. 


.  oi  —  n.  j  »Vo .  eg  —  0 .  'o' 


,0.015  —  0. 


-0. 50:0.05  —  0.  ’  2 
-0.5O  \  '0  —  0..  5 


Si 


Table  2-1-9  The  Mechanical 


Low  Alloy  Cor.s 


o 

3* 

P 1 

B 

Steel 
thick¬ 
ness  or 
diameter 

^  —  m  'j 

Yield 

point 

0, 

(v«r/m m2 ' 

Mo 

Brand 

S'Cibo  1 

i 

<16 

30 

i 

09  3  $. 

!09M  n  V 

!  17—25  | 

28 

! 

|  <16 

30 

2| 

!09U?E 

0  9  M  n  N  b 

‘  | 

i  17  —  25  | 

28 

1  <16 

30 

3j(&9S  2  > 

1  <  09  M  n  C ) 

17—30 

28 

'32—100  s,r 

7  1 

26 

1  <16  : 

30 

4:12« 

,12\1n 

! 

•  17-25  j 

28 

1 

"‘Nbb 

i  I 

6  —  16  | 

30 

1 

<5  i 

36 

6;os«3»f»± 

|08M  n  P  Re 

i 

6-16  I 

33 

1 

1 

<16 

35 

T' 

09sasja 

■09MnCuPTi 

17-25  | 


spa  2  id 

!09Mn2V 

5—20 

35 

a 

1 

! 

<16 

34 

91(09 a  2  3) 

j(09Mn2Si) 

17  —  30 

S3 

j 

1 

<16 

35 

lO‘12£iH 

•12MnV 

17  —  25 

34 

1 

ii  i2a*«± 

!2.MnPRe 

6—20 

35 

HHilS-f 

;UMnNbb 

6—20 

35 

| 

j 

<16 

36 

13  MiE£ 

j  1 4  M  n  N  b 

i 

17  —  25  ^ 

34 

O' 


Table  2-1-10  The  'Jses  of  General  Low  Alio”  Steel 

Senoles  of  Uses 

ocr'n  7 

The  0 9’iiV  steel  has  rood  irraact  tenacity,  weldability 
and  anti-errosior.  prooertv.  I  can  be  used  to  mole  autocar, 

,•  veiling  pipe  and  ”essels. 

09'-’rirh 

The  0<?'n:rb  steel  cam  be  used  in  the  state  of  hot-rollim 
1  to  make  autocar  and  locomotive, car. 

09' -2 

The  99vr.2  steel  has  good  plasticity’  and  tenacity  and  it: 
we- -.ability  is  excellent,  so  it  can  ce  used  to  rare  locomoti' 
car. 

12.'  yi 

T^i6  1.2Y1*/©  'T'1. ”  'Sd  T5TOT!"5l*tmr  *l.r_d  r!OC6rf?.’‘. ©  '•  ©7^302? 

fomance  of  I2i'n  steel '  am  rood,  so  it  can  be  used  to  n.o.be 
boiler  and  vessel. 

13?Ibb  i 

i 

i 

The  13'Tbb  semi-dead  steel  has  good  plasticit”  ar.d 
weldability,  so  it  can  be  used  to  make  pressure  vessel  and 
elevator  machinery. 

C?wnp?.e  | 

i 

i 

i 

The  OThtiPTe  steel  has  good  anti-atmospheric  corrosion 
performance  and  excellent  weldability,  so  it  can  be  used  to 
make  vehicle,  welding  pipe  and  other  spare  parts  which  requi: 
strict  anti-atmospheric  corrosion  performance. 

09!1nCu??i  • 

i 

» 

« 

The  09'<nQuPTi  steel  has  good  anti-atmospheric  corrosion 
performance  and  good  integrated  property,  so' it  can  be  used" 
to  make  vehicle  and  vessels. 

:9'n27  : 

i 

The  S2!!n2 7  steel  is  the  steel  which  is  used  at  low 
aemceraure  of  -  7T°C.  Its  ir.‘ e-prat ed  pro  -erf*  is  toed  and  it 
is  vi del”  used  to  ta:e  freezing  equipment,  "essel  arid  nine 
line. 

;c’ii25i  , 

t 

The  f9’h23i  steel  can  be  used  to  mare  low  nressure  boils 

12  h7  ‘ 

J 

1 

The  12! hi 7  steel  is  an  ordinarv  construction  steel,  whicr 
can  be  used  to  make  vehicle,  metal  structural  piece  ar.d 
mechanical  parts. 

12!  in?  he 

I 

j 

The  12!'nP?.e  steel  has  rood  integrated  propert”  ar.d  its 
anti-atmospheric  corrosion  nerf~mar.ee  is  particularly  meat, 
so  it  con  be  used  to  make  crane  and  o^her  metal  struc^’iral 
pieces. 

IZ'rf-b  | 

2Viq  VJThb  d©o.d  3  b  ©  ©  Z  ;cs  ’'eT**  "‘cod  ~ 

m  0  £  ■*  qi-  n  ay  v%.-T  -  -  m  »*■  o  g  ~  *•  -a  >—  -3  -  o  "  -  -  -»»  i 

»rn 


X" 


"D 


r 


Continued 

Steel  C-rn.de 

Sonnies  of  Uses 

■  particularly  -ood,  so  it  can  be  used  to  make  vessels  used  in 
chem'cal  industry,  pipe  line  and  crane. 

14^'nNb 

Toe  l4Vn‘'b  steel  has  g~od  integrated  mechanical  property 
and  weldability  and  it  can  be  used  to  make  "escels  of  which 
:  the  operating  temperature  is  -  20-43°C  and  o^her  welding 
structural  pieces. 

lo?'n 

The  loi'n  steel  has  pood  integrated  mechanical  nronerty, 
weldability  and  workability,  and  it  can  be  widely  used  to  make 
••ehicles,  lar~e  vessels,  pipe  line  and  heavy  machines. 

ioknP.e 

!  The  impact  tenacity  and  cold  tendin'?  performance  of 

loknPe  steel  are  higher  than  those  of  loin  steel,  and  the 
;  uses  of  this  steel  are  same  as  16'bi  steel. 

10Mi?:rbRe 

The  10UnP!!bRe  steel  has  rood  integrated  mechanical 
|  property,  weldability  and  anti-corrosion  performance,  so  it 
j  can  be  used  to  make  metal  structural  piece. 

15Mn7 

The  it’-'nV  steel  has  rood  machinabiliiy,  workability  and 
.  weldability,  so  it  :s  w'dely  used  to  make  high  ore-sure  boiler, 

:  high  pressure  vessel  and  elevation  eauipnent. 

15TlnTi 

The  15' Mi  steel  has  rood  integrated  or 0 cert-  and 
j  weldability,  and  it  is  used  to  make  welding  structural  piece 
for  bearing  dynamic  load. 

16:  'nib 

The  loUnUb  steel  has  good  ir.te moaned  present”  ar.d  it  is 
used  to  make  lar-e  veldin-  structure,  suck,  as  "assel,  nine 
line  and  hea-.m-  machine  equipment. 

14: 'n '/Tile 

•  The  TjL'  fnV j?i  '.s  s  0  *3  i  hns  ~  ~  i.',z  h e 3  u ez*'1'  ^ 

weldability,  and  its  low  temrerature  tenacit-  -'3  -  articular  1** 
good,  so  it  c-r.  be  used  to  make  high  pressure  vessel,  elevation 
;  machine  and  other  welding  structural  piece. 

15’ 'nTr; 

T^.s  -'cis  h i ^ ov*d,  ’”^•0 ci  1" 0  sV  c’ t") 

tenacity  and  welding  performance.  It  can  be  used  to  make 
boiler  and  hi~h  pressure  vessel. 

t 

5. 


Alloy  'Construction  Steel 


(136-71 ) 


Table  2-1-11  The  Chenical  Components  of  Alloy  Construction  Steel 


Steel  Grade 

Chemical  Composition 

.ioj 

T  V-*  pj 

S—.boT 

c 

Si 

Mn 

M.. 

w 

Cr 

Mi 

V  |  Ti 

S 

1 

10ti  2 

1 0  M  n  2 

0.07- 

0.20- 

1.20  — 

! 

1 

0.13 

0.40 

l.SCj  | 

2 

is«  2 

1 5  M  n  2 

0.12— 

0 .20— 

2.00  — 

i 

0.1 8 

0.40 

2.40< 

1 

3 

20«  2 

20Mn2 

0.17- 

0.20— . 

1.40- 

0.24 

0.40 

1.901 

! 

4 

3o«  ; 

3  0  M  n  2 

0.27  — 

0.20— 

1.40- 

. 

0.34 

0.40 

>-80| 

5 

35  tt  2 

3SMn2 

0.32  — 

0.20— 

1.40— 

|  i 

0.39 

0.40 

1.80 

1 

6 

40«  2 

1 0  M  n  2 

0.37- 

0.20— 

1.40  — 

1 

0.44 

0 . 4  C 

1.801 

s 

7 

45«  2 

l5Mn2 

0.42- 

0.20— 

i  .40  — 

, 

0.49 

0.101  1.801 

1 

8 

SOB  2 

50Mn2 

0.47— 

0.20— 

1 .  <0  — 

i 

> 

0.55 

0.40 

1.801 

i 

! 

9 

27  si  a 

27Si  Mn 

0.2  4  — 

1.10  — 

1.10- 

: 

0.32 

1.40 

l  .401 

1 

• 

10 

3551  a 

ISS.Vo 

0.32- 

1.10- 

MO- 

I 

0.40 

1.40 

>•40!  ; 

i 

1  I 

1261  a 

12S,Mn 

0.39  — 

!  . !  o  — 

1  . »  0  — 

1 

i 

n  ;  r 

l.-tol  !.■' 

i : 

msf  *1  2 

*  -O'-  i  \?n2 

r  37-- 

n  *0- 

1 

! 

_ 

_ n.  l  : 

_ Mf: 

_ M'1 

-  ^  .j  _j  jV-  _ 


33 


TO  3S  COWTETUSD 


V J « 

3’mfcoi 

c 

s, 

Mn 

\lo  j  W 

w  ;  N, 

_ 1 _ 1 

r; 

25 

12®tt  2  S>1 

*  l2SiMo2WV 

0.09  — 

0.50- 

2.30  — 

jo.  40—  1 

0.05  — 

0.1S 

0.80 

2.70 

i  o.so{ 

0.12 

26 

i6««  2  sm 

*  !6SiMo2WV 

0.13 — 

0.50  — 

2.20— 

0.40—  1 

0.05— 

0.19 

0,80 

2.60 

1  0. 80l 

0.12 

27 

ise«  3 

*  15SiMn3Mo 

0.12  — 

0.40  — 

2.90— 

0.40—  iO.  40  — 

0.05- 

WV 

0.18 

0.70 

3.30 

0.12 

28 

37Sttt  2  ‘.11 B 

*  37SiMfl2Mo 

0.34  — 

O.fiC- 

1.60  — 

0.40—  0  ■  60  — 

0.05— 

«R 

WV 

0.40 

0.90 

1.90 

i 

0.12 

29 

20tt  2  a 

20Mn2B 

0.17—  10.20— 

1.50- 

0.001  — 

0.24 

0.40 

1.80 

i  i 

0.004 

30 

20«  tk» 

20MnTiB 

0.17  — 

0.20  — 

1.30- 

l  j 

i 

0.06  — 

0.001  — 

0.24 

0.40 

{ .60 

!  \  , 

0.12 

0.004 

31 

25tttta 

*  25MnTiB 

0.22  — 

0.20  — 

1  .30  — 

0.06— 

0.001  — 

0.20 

0.40 

1.60 

i 

1 

0.12 

0.004 

32 

20S  2  U» 

*20Mo2TiB 

0.17  — 

0.20  — 

1.50— 

i 

0.06- 

0.001  — 

0.24 

0.40 

1.80 

1 

1 

0,12 

0.004 

33 

15«iRS* 

*  1 5  M  n  V  B 

0.12- 

0.20— 

1.20— 

i  i 

0.07  — 

0.001  — 

0.18 

0.40 

1.60 

i  i 

0.12 

0.004 

34 

20«m« 

’OMnVB 

0.17- 

0.20- 

1.20— 

• 

0.07  — 

0.001  - 

0.21 

0.40 

1.60 

;  ! 

0.12 

0.004 

35 

20B  2  V  8B 

*  2'  Mn2Vf( 

0.17  — 

0.20  — 

i .  50  — 

!  !  i 

0.07- 

0.O01  — 

0.2J 

0.40 

1.30 

1 

0.12 

0.0O4 

3f. 

2061  it"  “fl 

JOSiMnVB 

0.17- 

0.50  — 

1,30— 

! 

0.07  — 

0.001- 

0 . 2  ■! 

0.80 

1.60 

!  ! 

0.!2 

0.004 

36 


( 


Continued 


n 

i 

mm 

Cher.icnl 

Composition 

1%) 

-;0.| 

i 

Brand  ! 

-  "1 

Symbol  | 

c 

Si  |  Mo  | 

Mo 

w  j 

C'  i 

Ni  ' 

' 

V 

T  ! 

i 

«| 

20 3ft  fl 

20CrMo  ! 

0.17  — 

1  !  ! 

.0.20—  .0.90-  ; 

j 

0.90—  ! 

i  ; 

i 

i 

0.24)  0 . 4  Ol  1.20j 

1.20I 

1 

!  1 

60 

40*« 

40CrMa 

0.37— 

10.20—  0.90  — 

0.90  — 

1 

o.4S; 

|  0.40  1.20 

i 

1.201 

1 

51 

2o«ae 

20CrMoSi 

0.17 — 

0.90—  0.80- 

! 

0.80  — 

l 

■ 

0.23] 

1 . 2  o(  1.10 

l 

1.10 

1 

52 

25*  «g 

?5CrMoSi 

0.22*- 

0.90—  !o.so~ 

0.80- 

I 

0.29! 

1.20j  1 . 10 

1  .10 

1 

1 

53 

3o««a 

30CrMnSi 

0.27— 

0.90—  jO.  80- 

0.80- 

1 

0.34] 

1.20  1.10 

1 .10 

■  1 

!  1 

54 

S5*«g 

35Cr  MaSi 

|0.J2- 

1.10—  10.80  — 

1 

'l.io  — 

!  1 

0.39 

1  -  4  o|  1.10 

1.401 

1 

i  j 

55  ' 

is*  a  2  eta 

*  15CrMn2SiMo| 

0.13  — 

0.40—  I2.OO  — 

0.40  — 

'o.io-  ! 

1 

0.19, 

0.701  2.40 

0.50 

|  0.701 

! 

l.io— 

5* 

20*  tN 

20CrV 

0-17  — 

0.20—  !o -SO— 

i  !o.80~ 

i 

0.24 

I  0. 4C(  0.80 1 

j  1.10, 

;  0.201  | 

57 

40«{A 

40Cr  V 

io .  37  — 

'0.20—  0.50  — 

0.80— 

0. 1 0—  | 

j 

1  0.44 

j  0 . 4 0 j  0.80] 

1  1.10! 

j  0.201 

58 

4S*tA 

,45CrV 

10.42- 

0.20  —  0.50- 

0.80  — 

!  0.10— 

' 

1 

0.49 

j  0.4CI  o.ROi 

!  l.lOj 

0.20| 

59 

sowyi 

i50Cr  V 

0.47- 

0.2'/—  ,0.50— 

ic.80~ 

0.10—  ; 

i 

1 

i  0.54 

j  0.401  0.801 

1  1.10, 

0.2m 

60 

20*  a  tt 

20C.r  MnTi 

]0.17~ 

0.20—  0.80  — 

:l.no  — 

i0.no  —  ; 

0.24 

I  0.\r  1.10 

! 

1  1.30! 

1 

1  0 . 1 21 

_ 

1 

A I 


ETr:3D 


o  i 


A 


Continued 


HHHl 

Chemical  Composition 

(JO 

-•a 

3rand 

Symbol 

C  |  Si  j  Mn  j  Mo  |  W 

Cr 

Ni  |  V 

T, 

73 

12(6  1  (Btft 

12CrMoV 

i  ;  i  | 

0.08—  0.20—  0.40—  0.25  —  1 

0.1E|  0.4o|  0.701  0.35i 

0.90—  | 

1.20 

!  ! 

j  0.30 

74 

24(6  (Btft 

2(CrMoV 

0.20—  !0.20—  0.30—  0.50—  j 

0.28|  0.40  0 . 60j  0.60! 

1.20—  I 

1 . 5C| 

jo.  15  — 
t  0.30 

1 

1 

1 

75 

2546  2  (StR 

25Cf  2MoV 

0.22—  ,0.20  —  !0.  (0 —  0.25—  ! 

0.29j  0 . 4Cj  0.70|  0.351 

1.50  — 

1  .801 

0.15  — 
0.30 

! 

i 

76 

25«  2 «  i  ia 

2SCr  2Mo1  V 

0.22—  0.20—  0.50—  0.93-  l 

0.29  0.«i|  0.80)  1.10| 

2.10- 

2.57 

0.30  — 

I  0.50 

i 

77 

3S«ffiSl 

35CfMoV 

0.30—  0.20—  0.40—  ‘0 .20  — 

0.38!  0.401  0.70i  0.30 

1.00  — 

1.30) 

*0 . 1  0 —  ! 

1  <r.2cj 

78  j38*«« 

38CrMoAl 

0.35—  jo . 20—  jo. 30-  .  Jo.  1 5—  1 

0.421  0.401  0.60)  0.2S| 

1.35—  1 

1.651 

! 

79 

18(8  3  ffiWtR 

18Cr3MoWV 

0.15—  *0.20  —  '  0 . 3  0  • —  0.50—  0.50  — 

0.211  0.40!  O.fiol  0.70l  0.80 

2.50- 

3.  Of ! 

0.05— 
i  0.12 

1 

i 

SO 

20*S  3 

20Cr3MoWV 

0.17—  0.20—  0.30—  0.35—  0.30- 

0.24  0.40!  0.  fif>i  o.5(  0.61 

2.60—  | 

3. Of 

0.70- 

j  o.oo-  ! 

81 

1S« 

1 5Cr 

0.12—  0.20—  0.40—  ! 

0. 18|  0.40i  0.701  j 

c .  r  o  — 

l .  Of! 

I 

€2 

20(6 

20Cr 

0.17—  ;0.20—  0.50-  ! 

0.24  0.401  0.801 

0.70—  i 
l.Otl 

i 

i 

i 

83 

3016 

30Cr 

0.27—  '0. 20 — '  0.50—  i 

0.34]  0.40!  0 . 80| 

0.8O  — 

1  .  1<  j 

1 

84 

35(6 

3SCr 

0.32—  ,0 .20 —  0.50- 

0.39  0.401  0.80i  1 

1  •  1  1 

0.70-  i 
1.101 

TO  BE  CO'TI'X’ED 
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Chenic^-l  Sorroosition 

Mn  |  Mo  W  Cr  ,  Ni 


85 

ton 

40Cr 

0.37  — 

0.20—  0.50—  ! 

1 

0.80  — 

1 

0.45 

0 . 40;  0.801 

1  l-10 

86 

15# 

45Cr 

0.42- 

0.20—  0.30— 

.0.80  — 

j 

0.49 

0.401  0. 80| 

!  1.10 

j 

87 

1 

50# 

50Cr 

0.47- 

0.20—  |0 . 50  — 

1 

0.80—  ! 

[ 

0.54 

0.40  O.SOl 

| 

1.1c 

88 

20«<# 

20CrNi 

0.17- 

1  1 

0.20—  ,0.40  — 

1 

.0. 45—  !  £  .00— 

) 

0.24 

0.40|  0.70] 

!  0.75]  l.iOj 

89 

» 

4  0C  r  N ! 

0.37  — 

0.20—  .0.50—  i 

'0.45—  1  . 00 —  ; 

1 

0.44 

0.40  0.801 

1 

[  0.75  1 . 4 C| 

90 

|l5«» 

45Cr  Ni 

0.42  — 

1  1 

0.20—  '0.50—  J 

!0. 45 —  1.00 —  ! 

1 

0.49 

0.  4  0)  0.80) 

0.75  1.40, 

|  I 

91 

1 

|l2#«  2 

IzCrNi? 

0.10— 

1  1 

0.20—  0.30—  ,! 

'0.60—  [l  .50—  1 

! 

0.17 

O.40|  0.60| 

1  0.901  2.  on 

1  1 

02 

,12««  3 

12CrNi3 

0.10  — 

0.20—  |o .  30  —  1 

0.60—  ’  2 . 75  —  ! 

i 

0.17 

0.401  0.601 

;  0.901  3.25| 

93 

20#  ft  3 

20CrNi3 

0.17- 

1  1 

0.20—  0.30—  1 

:0.60—  !».r5~ 

| 

0.24 

0 .401  0.6CJ 

j  0.90!  3 . 251 

94 

,30##  3 

30CrNi3 

0.27- 

0.20—  !0.30—  ‘ 

0.60-  12 . 75 —  ] 

1 

1 

0.34 

_ 

0.40J  O.flCi 

j  0 .90,  J.25| 

r-ir\  -5*71 

CC‘tTI't"'3D 

<%) 


uo 


95(3"  #  01  3 

; 

37CrNi3 

i 

>1!! 

0.34—  0.20—  0.30—  ,  | 

0.411  0.40/  0.60 

jl  .20 —  ,3.00  — 

j  l  .6< i  3. SO 

9eli2#  2  a  4 

i 

1 1 2Cr2N  14 

j 

0.10—  0.20—  0.30— 

0.171  0.401  0.66  1 

I 

1.25—  3.25  — 

|  1 .751  3.75 

| 

07120#  2  a  4 

1 

20Cr2Ni4 

j 

1 

0.17—  :0.20  —  '0.30—  | 

0 . 2  4 1  0.40j  0.60  j 

1.25—  3.25  — 

1.75  3.75 

08l40#a# 

,40CrN  iMo 

1 

| 

0.37-  0.20—  J.  50—  0.15—  1 

0.44]  0.401  0.80  0.251 

0.60—  |l  .25  — 

1  0.90  1.75 

1 

1 

99|45#affliR 

1 

45CrN  iMoV 

ill1 

0.42-  ,0.20—  0.50—  0.20—  - 

0-491  0.401  0.801  0.30l 

[|1 

0.80—  1.30  — 

j  1.10  1.80 

0.10 

100  30#  a  2  tstn  30CrNi2MoV 

I 

1  1  |  1 

0.27 —  0.20—  0.30—  0.15—  j 

O.34I  0.10  0 .  SCI  0.251 

lit 

0.60—  2.00— 
0.901  2.51 

0.15 

I  !  !  !  :  I 

101  18#  3  n  4  Hll3Cr2Ni4\V  ,0. 13 —  0.20  —  0 . 30—  0.80  —  1 .35 —  4.00  —  i 

j  |  |  o.i9l  o.4oi  o.eci  ,  i.20|  1.6:1  4.ii( 

102125#  2  Rl  Ri25Cr2Ni4W  ,0.21  —  0.20—  'o.30  —  j  ,0.80- —  1  . 35 —  U  -  00 —  I 

i  0.291  0.401  0.801  1.20/  1.6?'  4.5(1 

1  I  Ill'll 

103  30«tt5l»  2  30CrMnS,Ni2  0.26—  0.90—  I.OO—  0.911—  1.40—  ‘ 

!  0.331  1.2(1  1.30  i  1.20!  1.80' 
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Tab, 

le  2-1-12 

Tb  g  '  r°  c 't.r 

2.C2.2. 

93  Of 

M1ot7  Construe 

:"ion  Steel  (l) 

Ordinal 

Size 

-eat  Treatment 

of 

luenchir.r 

\  Tarccerincr 

Brand 

Symbol 

rou^h 

1  m  —  nil 

:  Temt) . 

number 

s  arc- 

(°0 

Coolant 

:  i 

Coolant 

ole 

1st 

2nd 

S  (°c) 

(mm) 

qunch 

qunch 

1 

1 

ioa  2 

10Mn2 

15 

900 

_ 

a 

_ 

2 

1S«  2 

15Mn2 

15 

900 

— 

a 

—  1 

— 

3 

20«  2 

20Mo2 

850 

- 

V,0 

200 

v;,a 

880 

~ 

1  440 

iv  j  a 

4 

30«  2 

30  Mn? 

25 

840 

- 

t  w 

500 

V 

5 

3SU  2 

35\ln2 

25 

840 

-  i 

' 

v; 

500 

w 

6 

40ii  2 

40Mn2 

» 

840 

- 

*.r 

520 

1 

I  * 

7 

<541  2 

45Mn2 

25 

840 

- 

I  0 

!  550 

v%  0 

a 

50 a  2 

50  M  a2 

25 

j 

820  ; 

• 

O 

I 

j  550 

|v,o 

9 

27@a 

27SiMn 

!  25 

020  j 

w 

1  450 

W,0 

10 

|35as 

i35SiMn 

| 

|  25 

900 

|  - 

v; 

j  590 

'  w,o 

n 

42HB 

42S1M0 

25  J 

K80  j 

- 

V 

!  590 

1  \h 

12 

i 

'tose  2 

*  4 oSi Mai' 

25 

8*0  j 

_ 

f!’° 

550 

1  W,° 

13 

|15Bft 

•  ISMnV 

15  ! 

880 

V,  0 

i  200 

j  v,a 

14 

20«ft 

20MaV 

15 

880  1 

- 

U,0 

200 

i  v,a 

(5 

2S«  2  ft 

25Ma2V 

25 

900 

- 

j.W,0 

650 

1  w 

I 

16 

42tt2ft 

42Mn2V 

25 

; 

860 

- 

1  0 

j  600 

i  V 

17 

<58  2  ft 

«45Mn2V 

25 

860 

- 

i  O 

600 

1  w 

18 

158  8  3  46 

*  (5StMn3Mo 

15  j 

950 

870 

0 

2  00 

iw»a 

19 

i 

30«2««  1 

*  30Mo2Mo  W 

« 

900 

0 

610 

'v,o 

20  r>0@«  2  48ft  \ 

*  20SiMn2MoV 

s 

90  0 

:  0 

200 

j.v»a 

21  ' 

358  8  2  46ft  j 

*  2SSiMo2.MoV 

3  I 

900  1 

! 

0 

200 

'•v,  a 

22  3oe«  2  ! 

!  1 

*  30SiMn2MoV 

I 

25 

870  I 

0 

650 

1 

!  O 

23  I 

358  2  «  2  46ft: 

»35Si2Mn2.MoV 

s 

920 

— 

0 

250 

j  v,  a 

24  |. 

378  8  2  48ft 

*  37SiMn2MoV 

25  1 

1 

870 

_  ! 

-.1,0 

650 

!  a 

.1 - -  — _ _ 

Translator's  note:  a  =  air;  w  =  -.va^er;  o  =  oil:  and  s  =  sample 


in  TT 17  Cr\  *’r?v'* 

iU  _  -j  1  i. 


12 


Number; 


I 

Coolant 

L-2r.p. 

i 

Coolant  ! 

(°C' 

731120  1  OSH 
74|24««t<l 

75  350  2  ffliH 

76  250  2  ffiliS 

77  350  4SIR 

78  38S@fS 
791180  3  fflfflsji 
801200  3  *3 vl 

81  130 

82  200 

83  30O 

84  350 
851100 
861150 
871500 
88I200  a 

89|«0O« 

90U5Oi» 

91  ,'i2«  m  2 

92  1200  3 

93  20««  3 

94  30OK  3 
95j37»*  3 
961120  2  *  4 

97I200  2  n  4 

98  1400  048 
99!<50««9! 
100  300  0  2  4B(R 
101118O  2  0  4  0 
1021250  2  0  4  0 
103  30O«@«  2 


12CrlMoV 

24CrMoV 

25Cr2MoV 

25Cr2MolV 

35CrMo  V 

38CrMoAl 

!8Cr3MoWV 

20Cr3Mo  W  V 

15Cr 

20Cr 

30Cr 

35Cr 

40Cr 

4SCr 

50Cr 

20CrNi 

40CrNi 

45CrNi 

120N<2 

12CrNi3 

20CrNi3 

30CrNi3 

37CrNi3 

12Cf2Ni4 

20Cr2Ni4 

40CrN>Mo 

45CrNiNloV 
*30Cl  Ni2MoV 

|llCr2NuW 

25Ci2Ni4W 
;30Cf  MaSiNi2 


'  200  i,T  a 

200  I1.;,  a 


850  - 

900  1  - 

900^260.*  20 
1 


,'”1r3'273rT3  no " e :  a  =  ?.ir  $  0  —  oil}  ’>  —  '-n+srj  3  —  s 
i  =  iso-  srmai  quenchir.c 

-c-o;  *  ca^es  nev  s-.eol  of  "hie'-,  the  r.echa -.ical  - 

5  C9  “  “r3.  ncr  g  b^se  */  icr. 


Kind  of 
Steel 
'  'anganese 
steel 


anese 

V-a] 


Table  2-1-13  The  Uses  of  Alloy  Construction  Steel 
Steel  . 


Trade 

10!!n2 

15I-'n2 

20Mn2 

301^2 

35^2 

40’ n2 

45-"'n2 

50’h2 


Samples  of  Uses 

It  :s  used  to  m.a’:e  steel  plate  and  steel  pipe.  It 

is  usually  throu~h  normal i z  !  np- . _ 

It  is  used  to  mate  s*eel  elate  and  steel  pipe.  It 

is  usually  through  normal! z n?  or  modification. _ 

It  is  equivalent  to  20Cr  steel  in  ~ak*ng  s^are  parts 
of  small  cross-sec4"' on.  This  steel  can  be  used  to 
make  small  -ears  of  carbureter,  pcn-m  axle,  pis-on  pin, 
diesel  engine  sleeve,  valve  oust  rod  and  steel  case . 

It  can  be  used  to  make  modiff cation  steel,  such  as 
cold-head:  ng  bolt  and  modification  par*s  with  larger 

cross-section. _ 

It  is  equivalent  to  4CCr  sceel  in  mailing  snare  par* 3 
of  small  cross-section.  This  stael  can  be  used  to 
make  various  cold-heading  bolts  (less  than  15mm)  f or 

"rucks  and  oonrT  axle. _ _ 

It  is  equivalent  to  40Cr  steel  in  making  spare  parts 
of  snail  cross-section.  This  steel  can  be  used  to 
substitute  41Cr  steel  to  make  important  bolt  and 

carts  keen  the  diameter  is  less  than  52mm.. _ 

It  is  equivalent  to  4CCr  steel  in  makina  spare  parts 
of  snail  cross-section.  This  steel  can  be  used  to 
substitute  4UCr  steel  to  make  important  holt  and 

carts  vhen  t':e  diameter  is  le.-s  than  5Cmm. _ 

This  steel  car.  be  used  to  make  sclir.e  sha^t  of  auto¬ 
car.  internal  -ear  of  hea— *  rackin'  ‘  ' 


oe  " 


T  '.is  steel  can  be  used  to  substitute  4- 'hr  scee_  to 
name  mdo ficat'on  car's  vhen  low  temperature  (-Tj-  Z' 

.and  high  tenacity  are  required  and  can  also  car'ially 
substitute  40Gr'?i  steel.  The  ar.ti-ab roadability  and 
f it i ~ur 9  resistir.ee  of*  “.his  steel  3. re  ho L b.  ver*’r 
rood,  so  it  c'in  be  used  to  rate  'ucle,  ccrriael  ~r.d 


Samples  of  Uses 


Coni  inued 

! 

N 

Ji 

a* 

O 
»  *> 

Szeel 

Steel 

Gz*3.^A 

Sanples  of  Uses 

Chrome  Steel 

15Cr 

1 

This  steel  can  be  used  to  m.a  \e  bolt  used  on  the  main 
engine  of  a  ship,  piston  pin,  can  wheel,  can  axle, 
[cover  ring  of  stean  engine  and  snail  spare  parts  of 
■locomotive.  It  can  also  be  used  to  make  carbureter 

marts  which  reauire  hi.-h  central  strength. 

i  20Cr 

iThis  steel  is  used  to  make  piston  pin  of  diesel 
engine,  can  'wheel,  axle,  the  turninr  -ear  of  small 
tractor  and  some  important  camuretion  marts. 

2C!‘n73,  20vn23  oar.  be  used  as  its  substitute. 

3GCr 

This  steel  can  be  used  to  make  bolt  and  o“her 
important  modification  snare  nar^s. 

This  steel  is  used  to  make  molif ‘ cation  tarns,  sue': 
as  autocar  swivel  joint,  conecti.ag  rod,  bolt, 
gas  inlet  val”e,  important  gear  and  axle.  4C''r.B 
and  40I'n7B  can  be  used  as  its  substitute. 

45Cr 

1 

This  steel  can  be  used  to  make  ■‘■.motor  clutch, 
gear,  diesel  engine  connecting  rod,  bolt  and 
tappet  rod. 

;  50  Cr 

This  steel  is  used  ■‘•o  make  central  axle  o'”  bearin' 
roll,  axle  or  “ear  which  requires  him.  strength  and 
abrasive  resistance,  and  axle  cover  o ’  r'ng  oiling 
bearine. 

throne  Sil- 

(38CrSi 

This  steel  can  be  used  to  make  gas  inlet  valve  of 

con  Steel 

tractor  and  oil  pump  gear  of  internal  combustion 

engine . 

■40CrSi 

This  steel  can  be  used  to  make 
resistant  piece,  bearing  -late 

axiebox,  heat 
and  hot -saw. 

15Crf'n 

This  steel  can  be  used  to  make 
s~ean  engine 

sealed  axlebox  of 

2GCrVn 

This  steel  can  be  used  to  make 

machine  casced 

accelerator  friction-wheel  “ear  and  axle.  its 
properties  are  similar  to  thos  of  20Cr:'i  steel,  and 
theTr  can  be  be  t  ter  than  2QCr  after  ~sat  treatr.er.t. 


35Cr?^i2 

This  steel  can  be  used  as  substite  for  ;5Cr'To  to 
make  spare  parts  of  which  the  cross-section  is 
not  verv  lame  and  the  temperature  is  not  very  hig 

4CCr!ii 

This  steel  can  be  used  to  substitute  42CrUc  to  make 
stare  parts  of  which  the  cross-section  is  not  very 
lame  and  th«  temperature  is  not  vem  hi“h. 

Chrome-nan- 

2QCr”n3i 

This  steel  c  u  make  components  of  high  s*renrth  and 

mr.es-silcon 

its  weldability  is  ~ood. 

Steel 

*25Cr:bi3i 

This  steel  can  make  components  of  ki~h  stremth  and 
it  can  be  welded. 

Continued 


Kind  of 
Steel 

Steel 

Grade 

Samples  of  rIses 

i 

30CrMnSi 

This  steel  can  be  used  to  make  hi^h  strength  steel, 
high  pressure  blower,  high  pressure  compressor  and 
axle  of  hiffh  soeed  rotating  emery  v’neel. 

} 

35Cr:'n3iA 

This  steel  can  be  used  to  make  high  strength  steel, 
the  blade  wheel  of  high  pressure  blower  and  high 
pressure  used  on  aircrafts. 

Chr one -vana- 
diun  Steel 

lOCrV 

This  steel  can  be  used  to  make  blade  of  seraration 
elate  on  a  stem  turbine  and  nozzle. 

loCr2V\ 

This  steel  can  be  used  to  naive  core  o'”  b.i~h  nressure 
2.— chlorine  ^  32? . 

2CCr7 

This  steel  cm  be  used  to  rake  fer.ale  screw  for 
the  use  on  steam  turbine. 

35Cr2V 

This  steel  can  be  used  to  make  blade  wheel  of  steam 
turbine  and  its  yield  point  6S  is  required  to  be 
60-'70k~r/i nm.2 . 

40Cr7 

This  steel  car.  be  "used  to  make  water-infection 
oumn  shaft,  tension  counle-bolt  (420° C,  3o0 
atmosphere  oressure),  locomotive  connecting 

45Cr  7 

This  steel  can  be  used  to  substitute  4DCr';i  steel 
to  make  large  axle  (500-9C0nm),  universal  joint  of 
rolling  mill  (1000-I200mm) ,  pressure  bolt  (above 
300m).  Its  integrated  mechanical  nronert,r  is  ,-ood. 

50Cr74 

This  steel  can  be  used  to  make  important  spare  tar's 
of  steam  temperature  o’7er  40C°C  and  large  srrir.gs 
which  can  bear  larte  load  and  have  hiffh  fatigue 
strength. 

Chr  one — r.  ?jn — 
7*in9se-~  i  - 

“  0  +  vrrn 

Steel 

23Cr>MTi 

This  steel  can  be  used  to  make  important  gears  for 
the  use  on  automobile  and  tractor  and  decelerate? 
gear  o'”  hith  strength  and  tenacity.lt  can  ha”e 
carburization  treatment. 

3CCr!'nTi 

i 

This  steel  c°n  be  used  to  maice  important  -ears  o'" 
larce  cross-section  for  the  use  on  automobile  and 
tractor,  such  as  drive  bevel  "ear,  rear  main  'ear 
and  carburization  gear  W'ich  requires  very  high 
central  strength. 

boCr’Mi 

This  steel  can  be  used  to  make  modification  steel 
nieces  of  lame  size. 

LoCrl-hxi 

This  steel  can  be  used  to  make  large  gears  and  main 
axle  which  must  nave  great  strength  and  good 
abrasive  resistance,  such  as  'he  lame  'ears  and 
rain  axis  on  beam  machine  tool. 

Chrome-tung-  j20CrW7 
s-'en-vanadiura 

This  steel  can  be  used  to  make  blades  and  tins  of 
steam  turbine 

Steal 

' ''  1”'- ::  enur. 
Steel 

16’ '0 

T  v:  3  s  m  1.  09  ussd.  ^ 0  "vvts  S90ijr3.‘*iori  ^2. 0  L  g 

3  C  9  C 1  ~  X  CO  —  1  Oci  C.1'1 .0  _  7  3  C  f  3  ~  -ti  0  “i  — n  -  .3*° 

-  3 1C  do  L1}  '  >  1  C  -  19  C9CT09m’ir*9  C‘  OICG  _ _  13 

CD 


•9 


w 


Continued 

Kind  of  Steel  ! 

Steel  ,  Crude  1 

f  S Triples  of  "ses 

1 

J 

IS”?  C  0^  various  coil  nines  end  conduit  pipes  and 
their  co-resnonding  forgings  for  the  use  on  s^enn 
turbine. 

:  12 Crib 

f  i 

This  steel  con  be  used  to  make  min  stein  pipe  o-' 
which  the  s‘en  temperature  can  reach  510° 0,  coil 
pipes  of  which  the  pipe  wall  temperature  is  over 
oAO^C  and  conduit  nines  and  their  forgir.^s. 

12Cr3KoA 

This  steel  can  be  used  to  make  high  pressure  ar.ti- 
chlorine  steel. 

15 Crko 

This  steel  can  be  used  to  make  main  steam  nine  0 * 
which  the  steam  temperature  can  reach  51CCC, 
various  coil  pipes  of  which  ‘he  nine  •..■all  -gnoem- 
ture  is  over  530' C,  conduit  pipes  ar.d  n  eir  corres- 
nonding  forvinas. 

20  Crib 

This  steel  can  be  used  as  high  gr^de  steel  used 
for  carburization. 

2  5  Crib  1  | 

;  ; 

This  steel  can  be  used  to  male  bolt  and  flange 

1  which  show  great  stress  when  under  c^C'C,  s~eam 
nine,  high  pressure  pipe  of  more  than  SZ  atmos- 
pher  pressure  ar.d  bolts  ar.d  fian-es  or.  large 
eouinment. 

.  30  Crib 

1  i 

•  *  | 

i 

This  stael  can  be  used  to  make  fastening  piece  of 

1  boiler  under  4 eC°C,  flanr-e  and  colt  receiver.-  high 
|  pressure  ’under  5CC°C.  It  's  especial!"  ~ocJ  hr 
making  pipes  which  receive  3'‘0  atmosphere  pressu 
and  abo“s  40C°C. 

:  3oCrf b 

This  steel  can  be  used  to  substitute  300r''nKi  and 

/  ^  rj*''-  gfaa}  1  0  ■*-»'--<=>  ?an’,c  0  A  —  ja-o*"'*- 

tor  rotor  of  turbine  ->rd  *',a s~ener  o'  'roller 

\ir. aer  U  o  ^ . 

42Cr"c  :  This  steel  c~r.  be  used  to  substitu-e  no -'if -'cat -'or. 


CI1ror.e-r.ru15-  i 
nnese-mol"b-  | 
ienur.  i 


i 

t 

steel  which  contains  Ki  and  the  steel  use'  to  — k? 
large  *'cr-in-s.  It  car.  also  he  ' rscd  no  mka  I’.-'ge 
towing  -ear  of  locomotive,  "urning  -ear  c'  "ras'uc- 
izer  ar.d  the  .joint  of  petroleum  driller  'or  a  veal 
4et)ta  o'*  12CC-2'I2'1  meters  and  dra"in?  4  '  strum  erk. . 

15Cr'.  in'  b 

\ 

1 

This  steel  car.  be  used  as  hi~h  grade  carburized 
steel  and  substitute  car'-urized  steel  which  has 
hi-h  content  of  Ki.  Tt  c-r.  also  he  used  to  ~ake 

i-  - ,  -v^-vr  g  *->  ,g*  ■op"'  “  -  0  0"*  3.1"  ^  ^.0^-0  « 

piston  pin,  -eared  drill  of  ~e  roleum  driller  ar.d 
A^/jvig  ^  2.^ Z.  c^o  ~ 3~ s ^ c-1^  *  cri ,  22Cr*  nib 

22Cr:'r.'b 

This  steel  can  he  used  to  make  cc.m-cr.en-  pares  of 
large  cross-section. 

2 ;  Cr  2'  rf  b 

This  steel  is  30c  d  f*>r  m.?kin~  n  enrol  cur.  ep.iinucr.t 

:c 


‘.~2D 


o  ro 


mr* 
-  u 


Continued 


Xlr.d  o: 
Steel 


i  trade  • 


jiCCr'tiB  .  mis  steel  can  substitute  4CCr"i!'o  steel. 

i _ _ 


40Cr?ti''oT/34  This  is  high  grade  modifi cation  steel.  The 
eonconent  parts  made  of  this  steel  c 
cross-section,  such  as  hirh  nressure 


v'.ror.e-noi:*- 
b  1  e  r.ur.-  *  ur  g- 
s  t  an-  “ana  ii'-ir. 
Stael 


:ioJ 

! 

- 

Brand  Symbol' Carbon 

,,  i 

Manga¬ 
nese  j 

J 

Sileor. 

s  .•  P 

:io  Mora  Than 

i 

«7  ;  T7 

0 . 65—0  •  3  4 

0.20—0.40 

0.15—0.35 

0.030 

0.035 

2 

*  f  |  Tf 

0.75—0.84 

0.20—0.40 

0. 1 5—0 . 35 

0.030 

0.035 

3 

St  6  «  !  T8M(! 

0.80-0. 90 

0.35—0.50 

0.15—0.35 

0.030 

0.035 

4 

*1  1  T9 

0.85—0.94 

0.15  —  0.35 

0.15—0.35 

0.030 

0. 03c- 

5 

a  in  '  T’.O 

0.95  —  1.04 

0.15—0.35 

0.15—0.35 

0.030 

0.035 

6 

*n  Tu 

1.05—1.14 

0.15  —  0.35 

0.  i  5—0-35 

0.030 

0.035 

: 

*12  !  Tl2 

1.15—1.24 

0.15—0.35 

0.15—0.35 

0.030 

0.035 

8 

*13  ’  T  13 

1.25 — 1 .35 

0.15—0.35 

0.15—0.35 

0.030 

0.035 

9 

«  7  a  I  T  7  A 

0.85—0.74 

0.15—0.30 

0.15—0.30 

0.020 

0.030 

10 

*  8  *  1  T8A 

0.75—0.84 

0.15  —  0.30 

0.15—0.30 

0.020 

0.030 

1 1 

*  8  as  J  TSMn  A 

0.80—0.90 

0.35—0.60 

0.15—0.30 

0.020 

0.030 

12 

«  9  *  .  T  9  A 

0.85—0.94 

0.15—0.30 

0.15—0.30 

0.020 

0.030 

13 

SS10B  1  T 10  A 

0.95  —  1.04 

0.15—0.30 

0.15—0.30 

0.020 

0.030 

'  14 

*11*  )  T  11 A 

1.05  —  1.14 

0.15  —  0.30 

0.15—0.30 

0.020 

0.030 

15 

*12*  T  12  A 

1.15  —  1.24 

0.15—0.30 

0. 15  — 0.30 

0.020 

0.030 

16 

*13*  ■  T  13  A 

1.25—1.35 

0.15—0.30 

0.15—0.30 

0.020 

0.030 

Tool  S^.oel 


-ble  2-1-16  The  uses  of  carbon  tool- steel 


Steel  Grade 


Samples  of  ”ses 


T^A 


n13A 


Til  A 


T12A 


I  This  steel  can  be  used  to  make  tools  which  can  stand 
:  vibration  and  shock, and  'inder  the  condition  of  appropriate 
;  hardness  the  t-ol  has  great  tenacity,  such  as  chisel, carper. ten’s 
I  saw  and  metal  saw  and  hammer. 


•  This  steel  can  be  used  to  make  various  Vols  which 
:  vibration  and  require  adequate  tenacity  and  high  ha 
such  as  simole  cress  mold  and  saw  blade. 


an  stand 
cine  3  3  , 


This  steel  can  be  use. I  ~o  make  taels  which 
definite  hardness,  such  as  press  nr  id. 


'T'Tni  g  StQ^b 

can  be  used 

to  make  tool  which 

recei~es 

no 

strong 

vibration  but  requires 

sham  cutting  edme, 

such  as 

cu 

“ter, 

bore-bit,  ■ 

wire-drawing 

mold  and  file. 

This  steel 

can  be  used 

to  make  cutters  whi 

,ch  recui: 

?  0 

m 

integrated 

property  of 

pood  tenacity,  hardness  and 

00 

r^.sive 

:  resistance,  such  as  wire-cone  and  erasing  knife. 

;  This  steel  can  be  used  to  make  tools  which  receive  no  shock 
i  but  have  hire  strength,  such,  as  cu-ter,  millin’?  cutter,  s' tear, 

.  wire-cone, measuring  gauge, ed^e-cnating  mold  and  punching  mold. 

1  This  steel  can  be  used  to  na'-e  cutters  which  receive  no  s'-ock 
(  but  r9cuir9  Gxtr 9^.0 i,r  h.i-£rh  strGn^tb,  suet  ° s  9rn.sirc‘  bn  z.i'g  , 


'5a  steel 
'.5a7  steel 
:5 aCrTV  steel 
55aSi  steel 
311 5a  steel 


31' 'nT  steel 
311.7  steel 


DiCa*  /  stc 


9  S  2 

9Mn2 

i 

0 

85 — 0 

! 

9511 

70- 

9  S  2  SR 

9Mn2  V 

i° 

85—0 

95j  1 

70- 

KWtfSR 

MnCrWV 

0 

95  —  1 

0511 

no- 

s  sa 

3MnSi 

0 

75—0 

8510 

80- 

5  se 

S.MnSi 

!• 

50-0 

6o!o 

90- 

7  sa  2 

7MnSi2 

i° 

65—0 

75  0 

50- 

tia 

MnSi 

0 

95  —  1 

05|0 

60- 

6  a  us 

6S.M0V 

1° 

55  —  0 

65!0 

90- 

asm 

SiMoV 

ll 

80—1 

50!0 

70- 

ease 

6S  i  M  a  W 

!o 

60—0 

70.0 

60  — 

5  as«m 

SSiMnMoV 

•0 

15-0 

55j0 

50- 

6  ae 

6SiCr 

;o 

55—0 

6  5  •  0 

40  — 

saw 

9S  iCr 

!0 

85—0 

95.0 

30  — 

aw 

SiCr 

j  I 

10—1 

301 

<0 

aw  3 

SiCr3 

i> 

40  —  1 

601 

<0 

i  aem 

iS.CrV 

40—0 

50 

<0 

«  2 

Cr2 

!° 

95  —  1 

10j 

<0 

w 

Cr 

.0 

95  —  1 

ini 

<0 

woe 

Cr06 

t 

30—1 

is!o 

i 

30- 

M.  U/ 

- 

3  CC 

*n-r 

~2.00|  <0.35  ! 

— 2 . 0  0j  <0.35  | 

—  1 .30)  <0.35  0.10- 

—  1 . 10i0.30  —  0.601 

~l. 20  0. 80—1  . 1C 

—  0.80  3 .50—  1 . 301 

—  0.90  0.65  —  0.  !5 

—  1.20  0.80—1  .10 

—  1 .0010.70  —  1.0U 

—  0.90|0.90  —  i  ,;P| 

— o.ro^.so—  i  .go •).:<)- 

— 0.Sc|t.2C- 1 .5<'  0.  > 

— 0  60j )  .30—  I  .Cl  0, 19- 

o.io  7 .00—1.1  i . i n - 

i 

0.10  ;  1  .  30  —  1  3 . 10- 

0.10  1.20—1.*:  1.30- 

0.10  |  <0.35  1.10  — 

0  ■  10  <0.35  0  .-5- 

—  0.KI  <0.35  0.50- 


,0.10—0.25! 

I 

■  80  0.15— 0.301 


0.15  —  0.301 
'o. 15  —  0.201 


Table  2-1-13  The  Hardness  of  tlloy  loci  Steel 


sn<?c.  st-eel. 


Impression  Temperature  I'C  V  H?.G 
(H3)  diameter (rr.)  and  test  piece  (no  lover  tear.) 
d  =  ICm  hardener 


*  9Mo2 

*  9Mn2V 

*  MaCrWV 

*  8MnSi 

*  5MnSi 
*7MnSi2 

*  MnS/ 


<229 

<229 

<223 

<229 

<229 

<229 

229-187 


>4.0 
>4.0 
>4.05 
>4.0 
>4.0 
>4.0 
<•0  —  4.4 


760—780,1 
780—810, 
800—820, 
800  —  820. 
800—640. 
820—850. 
800—820. 


1 

8  , 

•  eSi.MoV 

,  <229 

>4.0  j 

830  • —  S60  * 

■  *> 

0-3- 

-  / 
o 

9  j 

•  SiMnV 

j  <-’17 

i  >«•>  ! 

780—815. 

oil 

6  L 

10  j 

*6SiMnW 

|  <229 

>4.0 

820—  850. 

oil 

57 

u  ! 

*  5S  i  M  n  M  o  V 

i  <217 

j  >4.1 

840—900, 

water 

61 

12  ; 

»  6SiCr 

j  <229 

>4.0  j 

830  —  860. 

oil 

57 

9  16  ; 

10  V 
18 

19 

20 
21 
22 
23 

n  2« 

25 

12  26 

13  V  | 

14  28  ! 


*  9SiCf 

241-197 

3.9—4.: 

*  SiCr 

<241 

>3.9 

*  SiCr3 

<269 

>3.7 

*  4SiCrV 

<229 

>4.0 

*Cr2 

229—179 

4.0—4.: 

*  Cr 

229—179 

4.0  —  4. 

*  Cr06 

241  —  187 

3.9  —  4. 

9Cr2 

SCrS 

*8Cr 

Ctl2 

«Cf2Mn 

CrMo 

SCrMuMo 

«Cr6WV 

Cr2MnSi 

■84Cr3MaSiWV 

*Cr  W 
CrW5 
*Crl2W 
3Cr2W8V 


217-179 
[  255—207 
I  <229 
269—217 
<229 
241  —  197 
241  —  197 
<235 
255—207 
<229 
<223 
285—229 
<272 
255—207 


4.1— 4.6 

3.8- 4. 2 
>4.0 

3.7  — 4.1 
>4.0 
3.9  — 4.3 

3.9—  4.3 
>3.95 


!  820—860. 
830—860. 
840  —  860, 
860—900. 
830—860, 
830—860. 

|  780  —  810. 

820—850. 
850  —  880. 
800—930, 
950  —  1000. 
830—860. 
800—830. 
820—850, 
1960-1020  o: 


Oi-L 

oil 

cil 

oil 

oil 

oil 

voter 


8—4.2 

830—860.  011 

>4.0 

930—960.  'll 

>4.05 

840  —  870,  Oil 

6—4.0 

800—820.  water 

>3.68 

0 

940—970, 

8—4.2 

1075—1125,  c^~ 

Continued 


o 

O 

Deliver”  state  steel  i 

'l’oV''Ov1Dn  3“ 

eel 

O  ■ 

‘S  j 

? 

o* 

5* 

3 

M 

Steel 
j  Crude 

(’43) 

Impression 
diameter (nr) 
d  =  10m  |! 

P—  30C0ksr  ! 

Cenpernnure  (3C) 
and  test  piece 
aar dress 

-:rc 

(no  lower  tsar 

18 

i 

i 

54  i 

CrWMo 

255—207 

1 

3.8— 4.2 

800—830.  Oil 

62 

i  35  1 

9CrWMn 

24 J  — 197 

3. 9-4. 3 

800—830, 

62 

19  i 

36  J 

6CrW2Si 

2S5 — 229  | 

3.6  — 4.0  | 

880—900.  32.2. 

Z  n 

37  ’ 

5CrW2Si 

255—207 

3.8-4. 2 

860—900,  oil 

55 

j 

38 

iCfW  2Si 

217  — 179 

i 

4.1— 4.5 

g60— 900. 

“  r> 

*  j 

20  | 

39  , 

Crl2MoV 

255  —  207 

3.S— 4.2 

950  —  1000.  oil 

— 

i 

21  ! 

1 

40 

*4CrVMoW 

<244 

>3.38 

1000—1050.  oil 

56 

22 

41  1 

*  3Cr A1 

<244 

>3.88 

850  —  880, 

50 

23 

«  i 

SCrV 

207  —  170 

4.2— 4.6 

800—850,  wT.'ter 

61 

|  43  1 

*CrV 

<229 

>4.0 

810—840.  q4]_ 

|  62 

24 

1  u  ; 

oC  r  N  i  M  o 

241-197 

3.9— 4,3 

830—860.  oil 

IT 

25 

1  t 

45 

w 

229—187 

4.0— 4.4 

800—830.  water 

62 

1 

46 

'  W2 

2S5— 207 

3. 8—4. 2 

soo—830.  water 

:  62 

26 

17 

.  *  jW 2CrSiV 

<223 

>4.05 

*40—860,  Oil 

1  -o. 

( 

1 

48 

«4W2CrSiV 

<234 

>3.96 

880—920.  oil 

j  56 

49 

*3W2CrSiV 

<229 

>4.0 

960—1000.  oil 

50 

50  ! 

*  3W *CrSiV 

<244 

>3.88 

1000—1050.  oil 

4? 

2" 

51  1 

«3W<Cr2V 

<244 

>3.88 

1050  — lies,  oil 

52 

52  ' 

*8W2CrV 

<244 

>3.83 

850—800,  oil 

53  ; 

|  *\VCrV 

<234 

>3.96 

770-800,  -.r* ter 

54 

54 

!  •  W3CrV 

<272 

>3.68 

*90—820.  -..alter 

64 

28 

j  55  ; 

’  V 

217  —  179 

J  4.1— 4.5 

780—820.  water 

A  0 

|  56 

1 

1  *  8  V 

<201 

'  >4.25 

i  780—810.  water 

i 

l 

St 

Order  Mo, 


Table  2-1-19  The  Hses  Ad-loy  Tool  S^eel 


o 

o' 

• 

Steel  Grade 

*- 

Samples  of  Hses 

1 

9Mn2 

i 

1 

Small  die,  die  and  shear,  cold  press  die,  carving 
die,  die-filling,  various  measuring  zau~es  of  slight 
shape-change,  profile  gauge,  die  ho’o,  die  block  and 
shear. 

2 

91‘n2V 

i  Same  as  stated  above. 

3 

:  r.Cr'.f/ 

Some  as  stated  above. 

L 

3!!nSi 

S 

Carpenter's  chisel,  saw  blade  and  other  cubing 
!  tools. 

5 

r.3i 

;  This  steel  can  be  used  to  males  puncher  and  ''ole- 

i  magnifier  and  hot-forging  die  and  munch  of  small  size. 

6 

'HnSil 

Tdger,  runcher,  hole-magnifier,  hot-press  I'cr ring 
!die,  bolt,  doanail  and  punch. 

rj 

’’nSi 

|  Drawing  die,  cold  punch  and  cutters. 

3 

63i!fn7 

j  Forging  die  of  snail  or  medium  size. 

9 

3il  "nV 

i  Die  plate,  cold  revitinm  die,  cut-of<’  die,  cold 

munch,  measuring  maume  and  die  hob. 

10 

.oSihn'.i 

|  Hand  chisel,  pneumatic  chisel,  munch,  re”it  die, 
j  pneumatic  bore  and  pneumatic  pic.:?”. 

11 

53ilW'o7^ 

Hand  or  pneumatic  chisel,  boiler  tools,  fogging 
tools,  heavy- load  punch,  shear,  impetuous-vibration 
cutter,  revit  di.s  srei  coGci 

12 

■  bSiCr 

Cold  punch,  pneumatic  chisel. 

1  a 

93iCr 

Die  block,  die  hob,  bore  bit,  s‘-e?.r,  "ear  milling 
cutter,  cold  punch  and  cold-rollin'*  roller. 

14 

Si  Or 

milling  cutter  and  die  block. 

15 

3iCr3 

Die,  press- •'orging  lie,  complicated  munch  ins  lie, 
punch,  shear,  die  hcb_  3nd  milling  cummer. 

15 

l3iCr7 

Hot  hammer,  stamp- forming  die,  het-cu^tin-  to- Is 
and  starring  die. 

l7 

Cr2 

Cutting  tools,  cuhter,  knife,  block  cutter, 
measuring  tools,  profile  gauze,  shear,  ran  pin, 

•eccentric  wheel  and  cold  roller. 

13 

Or 

•  Same  as  stated  above. 

19 

OrOo 

,  Shaving  knife  and  blade,  erasir.r  knife,  cravin'? 

knife  and  file. 

20 

■  " 

This  steel  can  be  used  to  make  cm  Id-rollin'*  roller, 

-’■'re 33-rolling  roller,  steel  s"amp  pierc:r.g  chisel, 

’cold  die  ar.d  punch  and  car-enter's  t'ols. 

?  1 

*'  *7 

A. 

"rot— c^ribin^r  dis,  °.nd.  set’s’./  dis. 

99 

‘  O' 

Cold-vorkir.  ?  steel  stamp,  combi  a."  die,  munch. 

r?b.  red,  rush  re'1 ,  chisel,  c" — error 1  s  "la"3" 
■'lac  •  cuter. 


3D 


nr\ 

_<v_ 


bJI  -P  N  lM> 


Continued 


Group  Ho. 

o 

sU 

(0 

7 

2S 

o 

Steel  Crude 

Samples  or’  "ses 

23 

Crl2 

Cold-die  punch,  cold-cuttin~  shear  (hard  ar.d 
thin  metal)  bore  jacket,  measuring  gauge,  screw- 
thread  rolling  die,  metallurgical  oowder  die,  die 
filling  drawine  die  and  carnenter's  cutting  tools. 

11 

24 

Cr2Mn 

Drawing  die  of  high  abrasive  resistance  and 
drawing  elate  and  other  abrasive  resisting  tools. 

25 

Cr.'ki 

Various  measuring  vau~es  and  block  gauges. 

12 

26 

oCri'nMo 

^or-ang  die  of  medium  size. 

13 

2n 

CroW7 

Forming  d'e,  bore  Jacket,  cold  -our.  ch lam  die, 
punch,  combing  die,  stamping  die,  screw-f-read 
rollin'?  die,  shear  and  measuring  gau-es. 

14 

23 

Cr2KnSi 

Measuring  tools  which  have  absolucelv  no  shape- 
change  after  hardening. 

15 

29 

4Cr3''nSiWV 

Forging  die  of  medium  size  and  ferrous  metal 
(aluminum  alloy)  casting  die. 

16 

30 

CrW 

Wood-work  plane,  cutler  (for  wood  work,  hard 
rubber  and  leather) ,  wood  work  chisel  and  cutting 
tools. 

31 

CrW5 

Cutters  for  low  speed  cutting  of  hard  metal, such 
as  milling  cutter,  lathe  knife  -and  planer;  end 
carving  knife  working  under  high  press-ore.  . 

32 

Crl2  7 

Cold  cutting  shear  knife,  circular  saw,  combing 
die,  slitting  die,  standard  tools  and  measuring  -auge 
idie  hob,  thin  metal  punch  and  screw=t’-read  rolling 
!  die. 

*!  *7 

53 

3 Cr 273 7 

High  stress  oress  die,  bolt  or  screw  hot-cress 
die  and  hot-shearing  cutler. 

1 

34 

Cr’.f'n 

Die  block,  scraring-out  cutter,  meas-irir.g  ?au*s 
_  and  die  or  eomclicated  share  and  hi<~h  crecision. 

3i 

9  Or*./!  *h 

Measuring  ~nu~e  and  mobile  ~au~e . 

n  r-j 

5Cr723i 

"and  or  cneumatic  chisel,  a--'  hammer  tool,  boils 
■tool,  toe  die  ar.d  uprer  die,  shear  kni^e  (heav-r 
vibration) , cut ter  (hea"v  vibraoion)  and  cement  breake 

37 

6CrW23i 

Same  as  stated  a bo-Te,  but  this  steel  can  he  used 
(to  make  tools  "to  cut  even  harder  metal. 

—  r\ 

4Cr72Si 

Hoc-forging  die  of  medium  stress. 

J7r 

39 

Crl2Mo7 

Cold-cu-ci n~  shear  knife,  circular  saw,  combine 

,  iie,  slitt'r.g  die,  standard  tools  and  -ensurin'- 


gauge,  iie  hob,  punching  die  ar.d 
ing  iie. 

screw  1 bread  roll¬ 

21 

40  . 

4CrTbW 

Hot-cutting  tools,  hoc-punch 
scr ew,  female  screw,  hot  for-ing 

ing  ‘"or  ~ir:r  9.1  e 

a 

-7 

3  cm 

\nt.i— acid  die  and  blankir.v  d 

~  a 

1  —  —  • 

ca 

"1 

42  • 
! 

If., -r 
■->-  4 

3c eel  3'  -.".c,  com': in-  die  -nr: 
TO  22  CC'TI  "HD 

cur  e'- . 

ivaea  mace 


Sammies  of  "ses 


24  44 

25  45 


3W2CrSiV 


50 

2n  51 
•  52' 
53  i 


23  55 


lie  h-h,  shear  knife,  plain  spiral 
lade  and  s-ecial  cut tin?  tools. 


Cr7  Various  advanced  saw  and  file  ^or  cut  tin*-  me 

milling  cutter  for  wood  work,  planer  and  bore  b 
and  coining  dies. 

JCrHi’b  Blanking  die  and  large  forcing  die. 

7  Twist  drill,  die  bob,  shear  kr."  fe  and  plain 

j  spiral  milling  cutter. 

'12  I  Twist  drill,  die  h-h,  shear  knife,  plain  spiral 

!  milling  cutter,  blade  and  s"ecial  cun  tin?  tools. 

26  i'7  572Cr3iV  j  Hot  forcing  die  of  medium  cine,  formin'  lie  and 

j  tools  for  cutting  metal. 

43  472CrSiV  j  Hot  forging  die  of  large  and  medium  sice,  casting 

j  die  and  shear  knife  for  cutting  metal. 

3V2CrSiV  j  Hot  forging  die  of  large  and  medium  sice,  casting 

die  and  extruding  die,  and  tools  which  can  bear 

I  heavy  impact  load. 

374Cr3iV  Same  as  stated  above. 

3’74Cr2V  Large  size  hammer  forging  die  and  extrudir.?  die. 

372CrV  Cold  punching  die,  combing  die  and  punching  die. 

7CrV  Cold  shear  knife. and  advanced  sawing  and  cu -tin- 

tools. 

73Cr7  Cutter  for  cutting  extreme!?  hard  metal  and 

cutter  for  cuttinm  extremei:r  soft  metal. 

7  Cold  punching  die,  shear,  chisel,  rneumatic 

bore,  pneumatic  vie u:,  hollow-bore  (-'’or  mining 
miner-’!) ,  die,  cold  punch  (bolt  an-'  re~io''  and  cold 
die. 

57  Same  as  staged  abo”e. 


H*  c-t- 


3.  High  Speed  Tool  Steel  (YB12-59) 


Tr’.bla  2-1-CO  The  Chemical  Composition  and  Hardness  of  High  Speed  Tool  Steel 


Ordinal 

wmmmm 

\mmm 

:Tert  Treatment 

Hardness 

Brand 

Symbol 

c 

y 

•to 

'idr.g 

°C 

Cool 

-ant 

Tcnnr. 

rule 

HS 

Deli’’erH 
3ta  •  e 

1C (aft 
bdng  h 
h^nrA 

1 

Rizmwiw 

W  l2CrJ  VlMo 

mm 

igU 

<0.4C 

3.80 

4.«0 

11.50 

13.00 

0.90 

1.20 

3.80 

4.40 

tl 

0.03 

1250- 

1270 

oil 

550- 
5~0°C 
temp, 
retain 
•"or  1 
hr,tempr 
2  times 

forming 

stenl 

2,5-20"’ 

cutting 

steel 

255-207 

cutting 

steel 

V12Cr 

r,ro 

H8 

262 

>«* 

* 

miff  i  n 

WllCrlV 

0.70 

0.80 

<0.40 

<0.40 

3.80 

4.40 

J7.50 

10.00 

<0.30 

1.00 

1.40 

a. 03 

0.03 

1270- 

1285 

oil 

>82 

3 

RttlRl 

WlCrlVl 

0.15 

0.95 

<0.10 

<0.10 

3.80 

4.4U 

ill '<0.31 
I0.I10| 

2.00 

2.00 

0.03 

0.03 

1225  — 
1240 

oil 

>82 

4 

_ 

«  9«  4  W. 

WjCmV 

0.70 

0.80 

<*.u 

<0.4( 

— 

3.80 

4.40 

I.S0 

10.00 

<0.30 

1.40 

1.70 

0.03 

0,03 

1220  — 
1210 

oil 

>82 

9.  Hot  Rolled  Flat  and  Screw  Spring  Steel  (Y38-59) 


Table  2-1-22  The  Chemical  Composition,  Mechanical  Properties  and 
_ Uses  of  Hot  Rolled  Flat  and  Screw  Snrinf?  Steel  _ 


Steel  Grade 

Chemical  Composition  W 

Heat  Treatment 

| 

Si 

Mn 

C/ 

Ni 

W 

■ 

B 

Coolant 

Symbol 

ggr-HM 

85 

ESI 

0. 0.sj  0.040 

y  uufiefl .  oil 
tempering 

79 

<0.25 

<0.25  | 

0.045|  0.040 

830 

480 

'» 

0.71-0.80 

o. i7-o. j;|o. so -o.io 

<0.25  !  <0.30 

0.045 

0.040 

820 

480 

cusriuu  .ou 
tempering 

15 

0. 82-0. 9‘;|<>.  17-0. 37(0. 50-0. 80 

<0.25 

<0.30 

0. 04sj  0.040 

•820 

480 

Tnrcntrh'oiT'' 

tempering 

60Mn 

0. 57-0.  ssjo.  17—  0.37 

0.70  —  1.00 

<0.25 

H  - 

| 

■1 

m 

830 

4  80 

quench  oil 
tempering 

ISMa 

1  1 

0.62— 0.70J0. 17— 0.37  0.90—1.20 

<0.2S 

<0.25 

0.045 

0.040 

630 

480 

quench  oil 
tempering 

S5MnSi 

o.8:~o. ic 

0.50— o.jolo. 00-0. Of 

<0.73  1  <**.  to  |  j 

0. 04c|  0.040 

820 

480 

cuencir  cil 
tempering 

SSSiMn 

0.50— 0. 6f 

1.30—  l.lo|o.  80  — 1.00 

<0.30 

1  ! 

0-045 

o.  04f[  880 

V  \  460 

mmpn 

SoSiMn 

0.55—0.05 

1.30—  l.  80(0.80-1.  oc 

<0.30 

<0.10  j  1 

ni 

60SiMn  A 

<3.  <0  j 

0.031.J  o.ossj  “2 

Tuencr. .  on 
tempering 

$0Si2Mo 

0.47—0.55 

1.50—3.01  lo. 00— 0.90 

<0.30 

<0.20  J 

0.045j  0. 04oj  ;j; 

55Si2M. 

0.52-0.44 

1.50—  S .  0« 

0.60—0.90 

<0.30 

<0.10 

0.015 

yuer.ou  oil  oy 

wa ter f tempering 

TO  BE  CONTINUED 


60S»2Cr  A 


85SiCrA 


SOCrMn 


SOCrMn  A 


0.46—0.54 


|0..o~o.20|  o.o3o  o.essj  !  tapering1 


SOCrMn  V  A  Jo.48  —  0.55|0.17— 0.37{0 . 80 —  1.0C|0.95—  1 .2( 


30W4Cr2V  A  !0 . 26— 0 .34  0.  i .  —  0 . 37  <0.4  2.00  —  2.50 

i  1 


60Si2CrV  A 


65SiiMn*V  A  0.61 — 0.69  1 .50— 2.0C[0.70  —  1 . ool  <0.30 


Note:  The  mechanical  of  6  5  3 i C  r  A  and  30  WhC  r2V A  can  only 

used  as  reference. 


Continued _ ________ 

Steel  I _ I'echanical  ororertle 

j  Yield  .Tensile  jSxt.  jContr 
grade  ;  point  jstrength  rate  'rate 


"echanical  properties  hardness 
d  .Tensile  (Set.  jContr.  H3 
t  strength  rate  rate  (hot  rol- 
|  i  ling 

(kg/  j(kg/mn2)  <«*>  (*>  state) 


Symbol 


60S.2Mn 


80Si2Mn  A 


70SilMnA 


60Si2CrA 


Samples  of  Uses 


«iong  tnese  rvme  different  kinds  of  31’ n  scael.  60 
S03i2MnA  hve  longest  records  of  -'srioua  use 3  sr.d  t- 
used  rost  widely.  They  %re  ”2 inly  used  *is  it  :a  elate  a 
spiral  spring  used  on  rail  locorotir©  tor,  mtorobLle 
the  safty  vilve  spring  of  cylinder,  the  o'eck  vl-e  s- 
30^9  other  iirortmt  springs  which  cm  uork  un^er  -irh 
and  It  cm  also  be  used  to  rake  ar.ti-beat  spring  ••hish 


130^120  j 

1  2  7®—  ISO 

i 

1 

no  ! 

302  ' 

i 

20 

321 

20 

|  302 

. 

|  35 

130 

tt  is  used  to  lake  the  roa  t  Lxortcnt  spring  vfcich  cm  beer 
Barr  load,  resist  heat  i«g3*0°C3^nnd  resist  Lioe.ct. 


Vo 


11.  Heat  Resisting  and  Blisterless  Steel  ('1311-5?) 


Table  2-1-26  The  Chemical  Composition  of  Heat 

Resisting,  and  Blister less  Steel  (1) 


^roup :  steel  Groun 


o 


3 

P 


Steel  Grade 


Brand 


Symbol 


Chemical  Composition  £g) 


oi 


1  . CrSi  steel 


2 

3 


Cr”o  steel 
CrSiV  steel 


4  j 10rl3  steel 

5  Crlll'oV  steel 

6  i CrNiTi  steel 


7  ;  Cr  \13i  steel 


3  CrSiTi  steel 
9  1  CrSil'oTi  steel 

10  CrSiMoT  steel 

11  :  Cr  \l  steel 


12 

13 

14 


Crfi'tf'oTi  steel 
Cr'Ti’vVo  steel 
CrHil/Ti  steel 


i|*  3  a 
2l  4  «  9  @  2 
3l«il3&  3 
4!ttI8@  2 
5i«20@  3 
6j»:5g  2 
7i  4  «  3  a  4 
8|«5  5  43 


) Cj  4  BIO®  2  ffi 
ill  1  «13 
12!SSll«tc 

13!  1  #18«  9  gfc 

141  1  *t!8#l2tt 
15i«13@1g 
ul«17B  4  » 
17jtS24«  2  S  . 

i8i#  6  a  2  a 
isi#  7 

2i;a  8  e  5 

22j«  7  «  7 
Si204g  5  2 

«13@  4 
2 Si  1  «17B  5 
26|o  »17(g  5 
27|  I  #2Sffi  5 
281  0  «25ffi  5 


|Cr3Si 
i4Cr9Si2 
|Crl3Si3 
[Crl8Si2 
!Cr20Si3 
ICr2SSi2 
j4Cr3Si4 
ICiSMo 
|Cr6Si  Mo 
4Cr!0Si2Mo 
lCrl3 
SCrllMoV 

lCrl8N  1 9T  i 

lCr18Nil2Ti 

jCrl3SiAl 
Crl7AUSi 
|Cr24  Al2Si 
|Cr6S  i  2T  i 
Cr2SiMoTi 
■CrSiMoV 
|Cr8  A15 
[Cr7A17 
|Cr20AI5Co2 
|Crl3AU 
lCrl7  A15 
iOCrl7A15 
jlCr25  AI5 
|oCr25  A 15 


<0.10  ;  1 . 00- — 1 . 50|<0.70 

.00 - —  3 . 00i<0 .70 

1 

.30- — 2.80:<0.70 
.90— 2.40'<1.00 
.  50— 3 .00j<  i  .00 
.60~2.10<1.00 


I 

0.35—0.50  2 

<0.12  12 


<0.12  |l 
<0.15  \i 
<0.10  |l 
0.40— 0.50|3 
<0.15  ! 

<0.15  !l 

I 

0.35—0.45,1 
<0.15  ' 

0.11—0.181 

<0.12 


.80—4.30! 

<0.50 


|<0.70 

<0.60 


.50  —  2.00j<0.*0 
.90  — 2.60|<0.70 
<0.60  <0.60 
<0.50  '<0.60 

<0.80  <2.00 


0.08—0.12! 

i 

0 


<0. 


10—0.2011.00 
<0.10  I1.00 
<0.12  1O.8O  — 
<0.15  12.00  — 
<0.15  jl  .30 
10— 0. 16(1 .20 


1.00  — 
.  2.00 

1 .50Co.ro 
1.50'<0.70 
1 .20j<l  .00 
2.50i<0.79 
1 . 70;<0 . 70 
I.60;<0.70 
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i  1 


|M«14S2|lCrUNil4W2MoTij 


30.4®  14#  1 4  S2B;4Crl  4.V  1 14  W2Mo  10 

i  1  1 

3l!«n5a36fi  3  et|Crl5Ni36*V3Ti 

I 


<0.10 

1  <1.00 

<0.70 

<0.12 

j  <1.00 

<0.70 

<0.12 

<1.00 

<0.70 

<0.15 

j  <1.00 

<0.70 

j 

<0.12 

j  <1.20 

<0.70 

<0.06 

[  <0.60 

.<0.70 

<0.12 

j  <1.20 

<0.70 

<0.06 

<0.60 

<0.70 

<0.15 

<0.80 

<0.70 

.40—0.50 

<0.80 

<0.70 

<0.12 

<0.80 

1 . 00  — 

1  2. 06 

lent  c 

f  nic!-: 

oj_  2_^i  ~  ~  S 

steel  is  more  than  0.6C6. 

TO  ?3  CC'TTI"TJ3D 


Continued 


Table  2-1—26  The  Chemical  Compos!' 

_ _ _ Resisting  and  gi-s. 

_ Chemical  Composition 


-on  of  Heat 

Steel  (2 


-3.5  [  — 

-10. o-  — 

-14.5;  — 

-19.0'  — 

_  i 

-21.01  — 

~  i 

-26. 01  — 

I 

-3.0  1  — 

”  | 

-6.0  !  — 

0.50—0.60' 

6.5  !  — 

0.45  —  0.60! 

-10.5|<0.50'0.:0— 0.901 

'14.01  — 

-  ! 

'li. si  ~ 

0.5— 0.7  | 

H 

-  ; 

••■•Ks 

1 

1 

~  i 

14.0;  — 

—  I 

18.5;  - 

— 

25.0  — 

-  ! 

6.8  — 

-  j 

2.5  - 

0.45— o.ec 

1.8  — 

0.20—0.50' 

8.5  — 

- 

7.5  — 

— 

21. Oi  — 

— 

15.0'  — 

_  i 

j 

19. Oi  - 

_  I 

| 

1?.C;  - 

~  ! 

-  0.021  - 

!  0.8ft  1 

|  5  x  <c%\ 

-0.02)  ~i  — 

0.65  1 

—  jl.  00  — 1.80 

—  3. 50  ■ —  4 . 50 

;  —  , '1.40—2.40 

io.08~0.15-  — 


j'0. 45  —  0. 601 

"0.26 — O.40I 


S»0.50, 
0,60j  Ti-C* 

I 


4.50- 5. 50|  —  I 
16.00—8. 00;  Co  i 

4.00  —  6.00’* 

1  ,  3 . 00i 

J3.50 — 5.50  —  | 

|4. 00— 6.001  —  : 

[4.00—6.001  —  J 

14. 50- 6. 50;  -  ! 

k. 50-6. 50'  — 


—  11.  10  —  1.40!  — 


0.030  1  0.035 

0.020  1  0.033 
0.050  j  0.035 
0.030  :  0.033 
0.030  !  0.035 
0.030  |  0.035 
0.030  |  0.03S 
0.030  J  0.035 
0.035  0.035 

0.030  I  0.033 
0.030  1  0.030 
0.030  ;  0.035 
0.030  1  0.035 
0.030  '  0.035 
0.030  j  0.030 

0.030  i  0.035 
0.030  :  0.035 

I 

I 

0.030  j  0.035 


OUO 


Steel  SronD 


The  Mee'-'anical  Proper-, ies  of  Peat 
-Z-f ststin-  aevd  Blister  1  e as  Steel  (l) 


o  1 

^  I 


Steel  Grade 


1  Heat 


^reatrier 


Quenching 


j 

J 

!  r-» 

Symbol 

l 

(°c) 

1 

sCrSi  steel 

I 

i  «  3g 

C r3Si  i 

t 

2 

4  43  9  a  2 

4Cr9Si2 

1050 

3 

8123  3 

Crl3S:3 

— 

4 

;  siaa : 

Crl8Si2 

— 

5 

!  »20g  3 

Cr20Si3 

- 

6 

i  «25@  2 

CrZoS  i2 

- 

7 

4  *  3  @  4 

4Cr3Si4 

950—1000 

2 

Crho  steel 

8 

C  r  5  M  o 

— 

3 

!  CrSiKo  steel 

9 

868* 

Cr6SiMo 

- 

to 

!  «  snog  2  <a 

•iCrlOSi2VIo 

ioio — loio 

4 

Gr  steel 

H 

J  1  0513 

lCrl3 

■000—1050 

5 

Crr'oV  steel 

13 

!  «S !  1  iP 

CrllMoV 

1050  —  1100 

o 

OrMiTi  steel 

13 

!  681 801  9  ti 

lCrllNiDTi 

1100  —  1150 

14 

1  1  6»  1 8  « 1 2  ts 

lCrl8Ni’.2Ti 

1100  —  1150 

7 

Cr!!o3i  steel 

15 

1  «13«e 

Crl3SiAl 

- 

16 

!  »!7B  4  g 

Crl7  AUSi 

- 

17 

j  6521®  2  « 

Cr24Al2Si 

- 

3 

CrSiTi  steel 

18 

1  «  6  g  2  tt 

Cr6Si2Ti 

- 

9 

CrSiMoTi  steel 

19 

I  «R  2  gffitt 

Cr2SiMoTi 

— 

10 

CrSiMoV  steel 

20 

j  ssafi 

CrSiMoV 

- 

11 

CrAl  steel 

21 

j  S  8  6B  5 

Cr8A15 

— 

22 

|  A  7  CS  7 

Cr7A17 

— 

23 

j  652068  3  69  2 

Cr20Al5Co2 

24 

A13B  4 

Crl3AU 

— 

25 

i  1  65174S  5 

]CrJ7Aj5 

— 

26 

0  «1?6B  5 

OCr  1 7  A 15 

— 

27 

1  1  68256  5 

lCr25  A 1 5 

- 

28 

|  0  65256  5 

0Cr25  A15 

- 

12 

Crhi'/ToTi  steel 

29 

|  1  6814314®  2  «tt 

iCmNil4W2MoTi 

1150 

13 

CrMiM'o  steel 

30 

4«14«14®  2  ffi 

4Crl4Nil4W2.Mo 

14 

Cr'TiV?i  steel 

31 

«!5*36®  3  tt 

CrloN  »3&W3Ti 

1150 

Tote:  1 


’  those  the  data  are  not  presented  in  the  table,  the’’  can  be 
decided  by  supplier  and  consumer  uron  their  agreement. 

2.  There  is  not  impact  tenacity  test  of  mand  sceel  o-'  uhich  the 
diameter  is  less  than  lorn  and  square  steel  or  flat  steel  of 
■./rich  the  chic  'cress  is  less  than  12mm. 


is  cc::tt:”3D 


■“arv 


Continued 


Table  2-1-2'?  ' 


-eat  Treatment 


Temper 

Coolant  tesro.  Coolant 
(°C)  S 


The  Mechanical  Proneruies  of  Heat 
Resisting  and  Blisterless  Steel  ( 


Tensile  Yield  jExt.Contr 
strength  point  raterate 
■(ksr/nn2)  i(ks/nm^  \(*>)  (D 


o  less  than 


011  |  700  | 

j  700—800  j 
I  7C0— 300  : 
!  700—800 

I  ! 

700—800 

i°il  Vater  |700~750; 


J  oil 
j  ail  water 
air 

Joil  water  1 
!  water  j 


740 

700—790  | 
720  —  740 


an* 

oil  ter 


700—800  j 

700  —  800  1 

> 

i  700—800  | 
'  700  —  800  j 


50 

35 

14 

90 

60 

20 

60 

40 

15 

55 

35 

1  5 

55 

40 

>• : 

50 

35 

15  j 

90 

70 

14 

60 

40 

18  ! 

55 

1  30 

30  j 

90 

70 

10  j 

60 

42 

20  j 

70 

!  50 

1 

16 

55 

J) 

40 

55 

20 

40 

50 

28 

16 

60 

55 

1 5 

50 

;  35 

15 

So 

I  40 

18 

45 

!  27 

22 

45 

!  27 

22 

j 

- 

" 

_ 

- 

_  ; 

** 

— 

— 

— 

— 

— 

— 

- 

— 

— 

- 

_ 

_ 

- 

— 

— 

- 

_ 

_ 

— 

- 

— 

— 

- 

_ 

_ 

. 

- 

— 

- 

. 

_ 

750 

ageing 

55 

20 

35 

: 

60 

— 

820 

ageing 

72 

32 

15 

35  . 

water 

780—790 

asein.7 

40 

730  —  740 

,0 

15 

35  . 

Table  2-1-23  The  Properties  ar.d  "ses  of  Teat 
Resisting  and  Hlisterless  Steel 


o  i 

i  i 

Q-  l  Steel  Grade 


1  Cr3Si 
3  Crl33i3 
5  Cr20Si3 
13  Cr6Si2Ti 
15  Grl3SiAl 


lain  Properties 


Samples  of  "ses 


Gr24A12Si 

Cr25S12 


16  I  CrlrM143i 


19  ■  Cr23iI!oIi 

20  .  CrSilfo 


Good  anti-oxygenization  per-  ,  They  can  be  used  to  na.ce  ash- 
formance , suitable  to  nake  'blower  pipe,  nozzle,  annealing 
high  temperature  structural  | furnace  with  an  air  circulator 
component  of  high  tenerature  land  anneal J r.~  vessel  of  light 
I low  load  and  loderate  load.  ! metal  and  overheater  stand. 

!CriSi  is  good  to  be  used  to  j Stand  of  pipe- type  heating 
work  under  '750°G.  Crl35i3,  1  ‘huanace  used  in  petroleum 
, Crl35i.M  and  Cr205i3  are  [industry. 

! good  to  work  under  SCO  -  j 
■]  oO n  j 

;  Cro3i2Ti  is  rood  to  work  i 

’  ’oncer  ?50°C. _ J _ _ _ _ 

■  Good  anti-ozyrenization  per-  | They  can  be  used  'under  strong 
forrsar.ee ,  and  it  is  especially  I  temperature  fluctuation  when 
j  good  to  work  under  strong  ISfS  chrome  steel  cannot  be 
j  temperature  fluctuation.  used,  ar.d  heat  resisting  com¬ 

ponent  of  temperature  over 

_! _ li050cG.  _ 

It  will  not  blister  at  llOCPCilt  can  be  used  to  make  vard- 
and  it  is  weldable.  The  weld-jening  box,  heat  exchanger 
ing  cannot  be  used  as  impact  ! component  and  high  temperature 
load  bearing  component.  I component  to  contact  gas  which 

_ 1  contains  sulfur. _  _____ 


:  Heat  resisting  ar.d  ho  blister j They  can  be  used  to  nake  sean- 
;  under  650°C.  !  less  steel  pipe  of  550-ry0CcC, 

I  Heat  resisting  and  no  blister! overheating  pipe,  stand,  tube, 
•under  o2G°C.  !  bo  “tom  plate  ar.d  coil  pipe 

!  ar.d  hot  ~as  blower  eom.por.er.-  . 


load  bearing  component. 


Ord¬ 
er  Steel  2-rade 


a  Prooert 


Sannles  of  ’.'ses 


12  CrllkoV 

13  10rlS:'i9Ti 

14  :  10rl37il2Ti 


29  lCrlililiW 


30  1 11-1491147 

2Mo  _ 

31  Crl5''i3&73Ti 


21  Cr3A15 


22  Cr^Al" 


23  Cr20A150o5 
~24  irllAlZ 


2o  03rl"’A15 


So  blister  under  100C?C. 


Heat  resisting  and  no  blis 

-•»  .o"*^  ,,r«ov 


Heat  resisting  and  no  olii 
-er  unJer  300^0. _ _ 


Ho  blister  under  950°C, 
specific  resistance  is 

1.2  ch.~~Tcr?-/r\ _ _ 

Ho  blister  under  1000° C, 
specific  resistance  is 
1.2  oi3-tjn 
It  can  be  used  at  1150- 

13CCPC. _ 

'do  blister  under  RpO^C, 


5r.gc.z~c  resis 


1  ar  -'O/-' 


o  'ill:". 3-  i.---  ^ . 

specific  resistance  is 
1.24  ohr.-m~/~i 
do  blister  under  1.3CC°C, 
specific  resistance  is 
1.24  ohr.-rrr/n 


receives  steam  action. _ 

:  Cracking  equipr.er.t  which  can 
;  be  heated  to  b-O-^RO °C,  over- 
I  heater  pipe,  aero-en-ine , 

!  r.oznle  and  collector  used  on 
exhaust  sgster.. _ _ _ 

^  V  —  £»V>  pT*  P'lUP  p  .Ova.'-7  1  t* 

rressure  steam.  o'-'er  ieater 
•  carts  and  corroonent  of  SIC- 

— •  Si^ine  voilvo  3,nd  sic  'in  end 

■  to.5  nioeiine  cent  5 , _ _ 

;  It  car.  be  used  to  make  blade 

i  which  works  under  b5C°0  ana 

■  connection  parts  under  65"'- 

.  OQvJ  _ _ 

1  Resistance  wire  ^or  electric 

■  f-'-nace. 

i  Resistance  wire  for  electric 
'  furnace . 


Resistance  w:re  for  general 

**  e*  ■**  3_?C"rr.C  "  3  01j  01*  • 


’••'anp  ^3^0  “ 'V>  f3.n"*0  3— 3C  vlnlC 

r»- .  coe 

-  ■■  ■-  -  ■—  — - 

"^fsctric  wire  cwr*i  s_0C V^ic 
heat  belo  for  lsr"e  electric 
f“jmnS.C6  £111  b  p'i 3  3  00"*  i  03 


2°  ;10r25A15 


23  C725A15 


do  blister  under  1150c0, 
specific  resistance  is 
_.35  a.'n«r3S-/t 


'To  blister  under  1219 'C, 
3r'ecific  resistance  is 
1.35  o  km.-rrn-/n. 


"b^scP'^ic  wire  "’n.'1  electric 
beat  beXP  ?3i*  Xiir^o  oisemi 
frrr.ace . 


^  3C”r*  ^  r'i''*=J  u  .3  3  _  3  C  " !* I  0 
0  °  P  ^*01*  3 -.3  CIO  I 

^Vim-cc^q  3'"'"  ~  3  3  SO  *  '1 3  3  —I" 


.-i—i 


1 


(3)  The  Heat  Treatment  Ho ms  and  Substituting  Materials  of  Steel 
1.  The  Cor -only  Used  Heat  Treatment  Methods  of  Steel 
_ Table  2-1-31  The  commonly  used  he  at  treatment  netho  ds  of  steel 


:ane 


Tull  annealing 


Method 


’//lien  heating  reaches  a  point  above  Ac3,  insulating  and  the 
steel  begins  cooling  slowly  in  furnace  or  insulator.  Tull 
annealing  can  be  applied  to  hypo- eutectoid  steel  and  eutectoid 
steel  parts.  Its  purposes  are  to  reduce  hardness,  to  improve 
|  machinability,  to  increase  tenacity,  to  eliminate  inner  stress, 
| to  refine  its  structure  end  to  elevate  the  homogeneity  of  the 

_ I  structure. _ 

Spheroidized  j  '.‘/hen  heating  reaches  a  point  above  Acl,  the  steel  berins  to 
annealing  ■  cool  in  ^urnace  to  a  certain  degree  and  charres  to  air  cooling. 

,  Spheroidized  annealing  is  suitable  lor  eutectoid  steel  and 
j  hyper-eutectoid  steel  parts.  Its  purposes  are  to  improve  the 
machinability.  to  reduce  hardness  and  to  eliminate  inner  stree. 


Tormalization 


When  heating  reac  -.es  a  point  above  Ac3  (or  \cm) ,  after  ir.su- 
{  lation,the  steel  begins  to  cool  in  t'-.e  air.  The  purposes  of 
j  formalization  are  to  refine  the  structure  and  elevate  the  homo- 
1  geneity  of  the  structure,  to  eliminate  inner  s-ress  and  to 

_ :  Improve  such  orouerties  as  hardness  and  strength. _ _ 

Quenching  When  heating  reaches  a  quenching  temperature  above  Acs  (or 

I  Acl),  insulating  and  then  the  steel  is  pur,  into  a  coolant  to 
|  cool  of  rapidly,  so  as  to  elevate  such  properties  as  hardness 

_ '  and  strength. _ 

Tempering  :  When  heating  reaches  a  tempering  temperature  below  Acl, 

insulating,  and  then  the  steel  begins  to  cool  off  ran idly  or 
:  slowly  in  water,  oil  or  air.  The  purposes  are  to  eliminate  the 
inner  stress  during  quenc'-ing,  to  elemte  tenacity  so  as  to 

_  meet  q  rischl.r.sbi.xi'v^  00  ml. r*'? his  n't 

.Adding  carbon  at  a  temperature  abo”e  Ac3  to  the  steel  sur'ace 
layer  to  make  it  contain  saturated  carbon  element.  The  oumcses 
are  to  maintain  the  core  hardness  ar.d  tenacity  and  to  increase 
surface  aardr.ess.  abrasive  resistance  and  fntime  strength. 


Cementation 


Hitridation 


'Vanidation 


Vt  temperature  under  5"'C-600°C,  addinm  nitromen  to  surface 


la”er  of  the  steel  to  .make 


contain  saturated  nitro~en  element. 


The  purposes  are  to  elevate  the  surface  la-n.-r  hardness,  abrasive 


resistance,  corrosive  resistance  and  fatimue  strength, _ 

At  a  temperature  under  530- c2C°C  or  ^50-3  50°  C,  adding  carbon 
and  nitrogen  simultaneously  to  the  surface  lamer  o^  steel  to 
saturate  the  carbon  and  nitrogen  elements.  The  numcses  me  to 


elevate  me  aorasive  resis 


ir.ce  ar.d  fatimie  strength  of 


teex 


surface  la-’-er  and  to  maintain  t  ~e  cere  ol.?.3ticitv  and  ter.acitv. 
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'  fecVt 

ar.icnl  ?roner+ies 

Steel 

Grade 

dent 

treat¬ 

ment 

"eat  treatment  norms 

Tnsl  [Yield 
strtbpoir.t 

Ol  [  (7, 

(k|/  C:g^ 
.ih2)  :  mn -J 

-v‘  — 
rate  ; 

&  | 
(•/.)  1 

Contr, 

rate 

♦ 

<.%) 

value 

a. 

(V.T  3 

TSr-?' 

T12 

Th 

, 

\ 

76o— tto’c  heat  preserving  ( 

630— 650'C  spheroiaising  1 

furnace  cooling 

1 

T215 

310— jsp’c  uni  er  or  ■  i  i  ;  1 

oil  cooling  i  ’.  •  ! 

630— 650’C  -  sneering 

C  61 

780— goo  c  v/ster  cooling 
iso— 220  c  temnering 

j 

S0Mn2 

7 

820— 840°c  a-ii*  cooling 

>75  1  >43 

>10 

>35 

>6 

T  280 

810— 840*c  oil  coolin? 

500— 600X  tendering 

>95  >70 

>9 

••10  ; 

1  ; 

1  : 

35SiMn 

T 235  ,  840-860*0  oil  cooling 

1 6oo~65o 'c  tempering 

1 

i 

83  —  100'  73-92 

i 

i 

( 

>!) 

>40  1  >6 

j 

i 

1 

Y42 

840— 86o*c  oil  cooling 
350-370*0  tempering 

>131  !  >124 

I 

1 

1 

!  8.3 

54 

8.7 

YiS 

860— sso'c  oil  coolin'?’ 

250— 270  °c  tempering 

179  j 

i 

!  s 

40 

5.6 

425  iM  n 

Y  12 

840— 86o"c  oil  cooling 

370— 3901c  tempering 

141.4  j  113.7 

1 

1  13.6 

48.6 

8.2 

Y48 

840-860*0.  oil  cooling 
280—320*c  tempering 

199 

j 

1 

34.7 

4.0 

,1 

1 

to  te  co::ti:xted 


3? 


Continued  (l) 


"eat 

Steel  treat- 
Grade  meat 

! 

_ i _ i 

wm 

Mechanics 

5.2  Properties 

Tnsl  j --eld 
strthj  ooint 

<76  |  o« 

e 

6  i 

<•'.)  J 

•vOr  ~  r 

27  n  *■  o  p 

’  ’  1/ 
iso  !j 

irract 

ro.lue 

«* 

Si.. 

i 

i  M  n 

i 

1 

i 

1 

Y  52  i 

S50~860JC  oil  cooling 
i  so  - — 2oo*c  tendering 

1 

206  1 

1  i 

i 

33  | 

1 

t 

3.5  j 

! 

Gi2 

1 

1 

s60~iso°c  hi rh  fr saxiency 
heating  eruls'on  cooling 
350~27o”c  tenpering 

! 

1  i 

1  ! 

•  1 

'  1 

G52  | 

T-G52; 

I 

860~880“c  high  frequency 
heating  emulsion  cooling 
i8o^2oo9c  tenuerir^ 

i 

■ 

i  i 

!  i 

i  ! 

. 

S-Vssj 

9co~950‘c  carburization 

820— 8-iOac  oil  cooling  1 

i8o~2oo’c  tenpering 

132  j 

j 

Core 

12  \  58.5  j 

i 

i 

11  f 

S-G59' 

1  j 

!  '  1 

ooo— 95o’c  carburization 

830 — 880  c  high  frequency 
heating  emulsion  cooling 
i8o~2oo‘c  tenpering 

i 

i 

i 

1 

- 

> 

i 

i  ! 

2CMnVB 

i  S-Y5f‘ 

i  1 
1 

900 — 95o c  carburization 

810-830-c  oil  cooling 
iso— 2oo'c  tempering 

Core 

l 

if,: 

153  !  11.5  45 

|  i  it. 

l  13 

j  S  - 0 591 

1 

; 

1  i 

900— 950'c  carburization 

820— 86oc  high  frequency 
heating  evulsion  cooling 
iso— 2oo*c  teroering 

2CSiNla  VB 

S-Y59. 

i 

900— 950G  carburization 

820—840’c  oil  coolin'’ 
iso— 2oo’c  tempering 

1  “O 

j  ^120  j  100  {  >1°  1  ^50 

i  1  ! 

8 

j  ;*3 

|  S-G59| 

;  i 

1  ! 

9oo— 950 c  parburization 
&3o~88Q'c'  -earn, Tpscuency. 
neazrng  elmrsion  cooxing 

iao~20o'c  tempering 

i 

i 

i 

i 

i 

t 

CO  3S  CCTr-CD 


,  I  Same  as  SHSn-743  but  the  cross-section  is 
p^30  smaller 


To  nalre  medium  speed  and  medium  xoad  ~e 
and  other  snare  n.arts 


To  make  spare  parts  of  medium  and  snail 
which  can  bear  impact  and  high  speed  work, 
•as  the  main  axle  which  rotates  in  sliding  b 
speed-changing  box  gear,  clutch,  sleeve,  di 
olate.  simulation  nlate  and  screw  ro^ 


j  Core ■ 

389  <40 


I  C°-~1 

;i43~ir9;<i20 


Sane  as  201*2 3-759 


Same  as  2C!h2T-G59 


z*q  whlc  i  czn  zsz ^ p  o 

,  sue-:  as  -ear,  screw  rod,  claw 
and  main  axle  which  rotates  in 
lidinn  bearin'?. 


Same  as  2U3i:'n7T-3-C59  and  used  to  male  spare 
parts  which  require  less  deformation  after  heat 
treatment,  such  as  -"ear  and  claw  clutch. 


TC  To  C0"Ti:-’7D 


e:o— 840'c  01-  coonr.- 
!  iso— joo“c  tenoer'  no 

>100 

*80  *9 

>50 

S-G391  9oo— 950-c  corburisotion 

,  820— 86o'c  ii oh,  freauency 

' 

;  neatmg  or.ulsiort  coo-mg 

1  lac— 2oo_'c  tendering 
_ — _ _ — 

TO  31  GC’ITrrulD 


sar.e  as 


Sar.e  as  35  Si Yn-Yi? 


Sar.e  as  42Si”'. -Y52 


Sar.e  as  35Si’'n-T235 
Sar.e  as  353i?h-Y42 


Sane  as  35Si’h-Y43 


Sar.e  as  42Si:  r.-Yj: 


J 


Gcr.tinuec.  (2) _ 

M^ciinr  JLcaX  Per— 
Proreriias  ni ~ - 

_ _ sect 

size 

ir)r  tj-3 


Sannles  of  Tses 


ones 

•fe 

sieel 
^cr'n  ~  e 


1255  —  302 


To  make  spare  parps  of  high  rotation  pccision. 
such  as  gears 


JJX 


fatigue  strer.gPh, 
redim  speed  ?. r d  hi s avT-  Xo-ai  ,  r.air  arXe  anr1  o  .*~ir 


naxe  gears  o:  .1: 
sreec 
:are  carts 


2*280 


Tfo  Q  ' 


naxe  scare  cares  waz.cn  nave  a  a- 
isear.ee,  h i  gh  i  a ~  i  r?.i 


S  Q  ''d'~ 


'-'S'*'?-*7"  1 


*3  >P  ri  1  OS 


s  re  t  or  rear  ion 


— 

HV 

Js900 

suer,  as  coring  can,  ram  ax_e, 
Phinble  and  sleeving  ring. 

56-62 

Gore  i 

2*21 2  <40 

Sane  as  2CMi23-3-T 59 

<120 

3ar.e  as  2CIii23-3-G59 

220—250  <80 

3a~-e  as  3r3i:!n-T235 

40—45 

<5i 

S  ?r.9  a 3  j  "  3  i?  r.— "r  ^  c 

45—50 

<40 

3ar.e  as  ?53im-Til 

50—55 

<2S 

Sane  as  -42Ih-'f;2 

t5  —  50 

<  1  00 

3orp  as  /  *r— P/$ 

Jl  <  J 


Heat  treatment  norms 


Continued  (l) 

Heat  j 
Steel  treat-j 
Crade  nent 


SOCrV  A 

1 

i 

! 

Y  42  1 

350— too'coil  cooling 
460~480*c  teiroering 

Y<5 

840~860’c  oil  cooling 
37o—42o'c  temering 

2Cr]  J 

T  250 

looo- — loso’c  oil  cooling 

6oo~70o‘c.  tempering 

CCr  6 

Y  63 

830— 850'C  oil  cooling 
iso~i6o“c.  tempering 

GCf  15 

Y  60 

840— 86o’c  oil  cooling 

o 

180— 20o“c  tempering 

Y  63 

840-860-C  oil  cooling 

150— i6o‘c  tempering 

GCrl5SiMn 

Y  63 

83o— 84o’c  oil  cooling 
iso— i6o"c  tempering 

W9Cr4V2 

Y  63 

750— 8oo'c.  ore— heating 

1220— i24o’c  cil  coolir.- 
560— 580'c  tenoerinr 

Wl8Cr4V 

Y  63 

! 

i 

L _ 

750—800*0.  hesftinsr 

i26o — i280°c  oil  cooling 
560-580’c  termer ins  j 

tvo.  times  i 

,70 _ i4i  rhd-ccr/er,  st.ean  t urban  pur.p 

body,  valve  shell,  pipe  and 
i7ii~24i  p^pgi^ne  accessory,  hand-wheel, 
163-229  machine  tool  surport,  raehine 
■  63-229  body  -and  connlicated  parts, 

sliding  seat  and  working  stand. 

143—229 


187-255  blinder,  gear,  bo t ton  support, 
i7o~24i  machine  body,  fly  wheel,  gear  rack, 
auxiliary  cylinder,  machine  body  of 
i7o—24i  — ag^ine  tool  which  has  guide  trade 
170-241  and  liquid  pressure  cirlir.der  of 
163-229  r.ediura  pressure  (under  80kg/cn2)  f 
liquid  pressure  pimp  and  valve 
shell. 


iir-ise  ^alve  shell,  oil  tank,  c:/linder, 

~  axle  connector,  machine  body,  gear, 
iro~24i  gear-box  shell,  fly  wheel,  auxiliary 
i7o~n!  cylinder,  camwheel  and  bearing  pile. 


u  Gear,  camwheel,  machine  tool 

clamping  disk,  shear  bench,  pressure 
i7o~a«i  machine  body,  guide  plate,  hexagon, 
170—241  automatic  lathe  and  machine  body  of 

-  heavy  load  machine  tool  which  has 

197—209  guide  track,  high  pressure  liquid- 
117-255  Pressura  cylinder,  liquid-pressure 
pump  and  sliding  valve  shell. 

179-741 


Note:  l.The  first  group  of  numbers  folowing  "KT"  signifies  the  lowest  ter.s'le  strength; 
the  second  group  of  numbers  signifies  the  lowest  bending  strength. 

2.  The  min  wall  thickness  of  the  casting  refers  to  the  point  of  the  casting  that 
bears  load. 

3.  The  permitted  minimum  number  of  the  "casting  main  wall  thickness"  of  each 
brand  in  the  table  is  generally  corresponding  to  the  permitted  minimum  wall 
thickness  of  the  iron  casting  of  that  brand. 

4. In  the  new  standard,  compression  strength  has  not  been  regulated  yet,  the  numbers 
given  in  the  table  ind'cate  the  compression  strength  when  wall  thickness  is 
more  than  15-30nm,  and  they  are  based  on  the  standard  of  (JB29'7-62). 


ID  ^  CA  O 


r 


i 

! 

i 


4.  Jbrgeable  Iron  Casting  (CB9',3-6'7) 


Table  2-1-37  The  Mechanical  Propert-'es  and  Uses 
of  forgeable  Cast  Iron  Piece _ 


Brand 

Casting  Testing 
ar.in  wnlll  bar 
thicknesqdiane- 
(m)  fter 

i(m) 

(Tensile 

strength 

o*> 

.(kg/mm2) 

Ext. 

rate 

i 

<!',) 

Yield  j 
strength; 

o.r 

(kg/mm2) 

KB 

- - 

mm 

HH 

34 

H 

KT-30-s 

33 

120—163 

UK 

30 

IB 

<i 

. 

37 

12  1 

KT  31-« 

6-12 

12 

H 

II 

120—163 

i 

>n 

"  i 

33 

*  1 

39 

14 

KT-35-10 

38 

13 

120-163 

35 

10 

■ 

||bb£ 

41 

18 

40 

IS 

t20— 163 

37 

12  i 

KTZ-35-5 

i 

19 

45 

S 

2* 

152-219 

KTZ-50-4  1 

;  i* 

50 

4 

34 

179-211 

KTZ-OO-3  | 

16 

60 

1 

3 

1 

42 

|  201—269 

1 

KT/ri'!  1 

| 

70  | 

3  1 

55 

I  ?>0~7.70 

Salaries  of  Uses 


1.  Tractor, automobile  casting 
parts,  such  as  wheel  hub  on  rear 
bridge  shell,  steering  mechanism 
shell  body  and  spring  plate 

!  support. 

2,  Various  machine  tool  accessory, 
such  as  hook-shaped  trigger. and 
screw-thread  hinge  trigger. 

3,  Various  pipe  joints  which 
can  be  used  to  substitute  copper 
casting,  such  as  running  water 
'nozzle. 

4.  To  make  low  pressure  valve 
nd  farming  instruments. 


Vote:  The  first  group  of  numbers  following  ’’XT"  and  "KTS"  indicate  minimum  tensile 
strength  and  the  second  group  of  numbers  indicate  minimum  extension  rate. 


105 


To  V 


01  s 


Matrix 

structure 


2-1-3 o  To 


of 


Mechanical  ? 
Heat-resistir. 


■over 

bas 


■as  era  "ses 
Iron  Piece 


(21 


Samples  of  'Jses 


Peariite  or 
nlus  cement it e 


peariite 


Peariite  or 
nlus  cenentite 


peariite 


ferrite  or  ferrite 
plus  peariite  (less 
than  20r) 


ferrite  or  ferrite 
ulus  nearlite  (less 
than  101) 


To  make  snare  parts  wh ich  can  work  in  nhe  air 
!  below  oOG°C  and  in  furnace  ms  medium,  suck  as 

d' -i cs"  s  j  *** <-v»» -n i v) 

!  ^’irr.dcs  cooXz.n?  cs-binst), 

i  To  make  snare  parts  which  can  work  ir.  the  air 
i  below  650°C,  furnace  tas  or  producer  pa 3  medium, 

|  such  as  furnace  bar,  furnace  bar  su"port,  open 
j  hearth  furnace  coolinj  cabinet  and  heat  exchange 

'  nine. _ _ _ 

To  make  spare  parts  which  can  work  ir.  uke  air 
j  below  150°C  and  in  furnace  pas  or  producer  pas 
I  medium,  such  as  heat  exchange  pipe,  ras  c -ntrol 
!  valve,  ooen  hearth  furnace  ceolinr  cabinet,  the 

1  furnace  bar  beam  o*-  steam  boiler. _ 

i  To  make  spare  parts  which  can  work  in  the  air 
|  below  ?50°C  (Si  content  less  than  3")  and  below 
!  1000° C  (Si  content  more  than  5.5b'  and  in  furnace 
■  ras  medium,  such  ns  heat  exchan ~e  nine 


o  -r> 


6.  Carbon  Steel  Casting  (GB9”9-67) 


Table  2-1-39  The  Chemical  Composition,  Mechanical  Properties 
_  and  'Isas  of  Carbon  Steel  Casting _ 


Steel 

Grade 

Chemic 

?.l  Corrraosit'.on 

i Mechanical  Poverties 

Samples  of  'Jses 

Mi 

Si 

Held 

strth 

.  nrft) 

Tnsl 

strtt 

0* 

nn) 

art. 

rate 

bi 

<50 

Sontr. 

nte 

i 

<S> 

Impact 

value 

«. 

(kg.m 

/cm2) 

ZG  15 

0.12—0.22 

0.3S-0.65 

0.20~«.«S 

B 

Machine  parts  of  various  shapes,  such  j 

as  machine  stand  and  speed  c'-an-e  box 

shell 

ZG  25 

an 

JS 

20 

32 

B 

To  make  machine  stand, haver  w- eel, box 
body  and  pipeline  accessories  which  can 
work  under  450°C.  G-od  wel-’ability. 

ZG  JS 

>0.32-0.4: 

0.50-0. 1C 

0.20-0.45 

28 

50 

3.5 

Machine  articles  of  various  shapes, such 
as  fly  wheel,  machine  stand,  ste-m 
-aramer,ram  hammer,  tooth  ’..■heel,  water 
ermine  ooerat-on  cistern  -ad.  beam. 

'•/e liability  is  -11  ri"st. 

ZG  <5 

l  ■  1 

>■0.4* — 0.5?|0.S0 — o.at 

tl.  20-0. 45 

32 

53 

12 

i 

20  j  3.0 

Vichine  'irVc’es  **ir \r~c  s,such 

-  s  -'jcZ.e  connector ,  w \ ~ •z  1 .  c^lind^r ,  "0 -r , 
rear  ring  and  -eav"  "-.chine  st-r.-. 

ZG  55 

>O.S2~0.6?|o.SO—0.8ojo.:0— 0.45  !  35  65 

10 

1?  ‘  2.0 

Crane  and  tr-nrpcr*er  "ear,  axle  con- 
ne-to-  and  i"-or--nt  machine  D.ar'-s. 

Mote:  1. 

T'-e  c-.st'n-s  can,  accorJi-.~  to  f-eir  quality,  be  classified  into  three  -rides:  trade  I  - 
-  -  g'-  -rads  casting;  rede  II  -  fine  casting  and  m-de  III  -  ordir.arv  casting. 

Casting 

gr-'des 

C'.'nicr.l  i  i 

s 

< 

tic n  <'o  2.  Tie  Trie  of  V'e  ~.a.ss  of 

P  castings  is  indicated  after 

1 

1 

1 

0.04 

o.os 

0.04 

l’l\  is  not  giver.,  ,'ar  ex-male, 

0.5!  ZG35  I;2g35  II;  and  ZG35. 

3.  Grade  I  casting  should  have  tests  of  chemical  composition  and  °*«  *‘  ;  grade  II, 

chenical  composition  and  ®»,  o..  »•  5  and  grade  III,  chemical  composition  and  . 


10  3 


l 


0.;*  0.75 

1000 

1500 

.  1200  i 

i  1800  ! 

1  I 

i  2000  j 

1  120  ; 
1800  ! 

2000 

1SC0 

isoo 

2000 

1500 

1800 

2000 

1500 

I  80o  ’ 
20OO  j 

j 

1500  i 

MOO 

!50ft 

S  3  0*1  o  . 

i 

i 

0.8.  0.2 

j  1200  1 

1  120  : 

1500 

1500 

1500  I 

'500  j 

j 

1000 

j  1800  | 

1800  1 

1800 

1800 

1900  S 

1800  ■ 

i  1500  1 

2000  : 

20rn 

1  1500 

1  2000  j 

2000  j 

2000 

2000 

2000  j 

2000 

|  2  900 

2200  : 

;>5  ro 

1*  1.1,  1.2,  1.4.  1.5, 

1.6.  1  .a.  2!  1000 

!  \  200  : 

i  (20  : 

1500 

1500 

»5C0 

j 

2800 

2800 

r 

i  1500 

i  1800  ; 

’800  : 

•.aco 

1800 

1800  ; 

1800  | 

i 

i 

:orto  : 

20^o 

j  2000 

5000 

1  2000 

2000  > 

?nno  1 

:ooo 

200  0 

20r,o 

2000  J 

’  20^0  • 

::oo 

25no 

25.-0 

3500 

N 

(NJ 

tO 

3.3,  3.8,  4  500 

■  6f,0  • 

, 

i 

| 

!  ;ooo 

(  1200  j 

1420 

.’500 

1  5»'0 

r>oo ! 

i 

i 

. 

;  i.5oo 

;  i«oo  1 

1  800  i 

’  800 

•  8r.O 

■  9no  ! 

2000 

20,0 

:ooo  I 

:ooo 

:0v0 

2000 

;  : 

:o„o 

i 

^  Zo”~cr, 

—  -  ^  -  «  n  ^ 

".rco 

n 

( 

-.rr-.A 

n 

i 

1 

1 

0.2 

1.570 

1.50 

11.78 

10.0 

78.50 

29 

1  227.70 

0.25 

1.963 

1.6 

12.56 

1 1 

86.35 

30 

1  235.50 

0.27 

■  2.120 

1.8 

14.13 

12 

94.20 

32 

251.20 

0.30 

2.355 

2.0 

15.70 

!3 

302.10 

34 

266.90 

0.35 

2.748 

-.2  | 

17.27 

14 

1C9.90 

36 

282.60 

0.40 

3.140 

2-5  , 

19.63 

1  5 

:i:.8c 

38 

298.30 

0.45 

3  533 

2.8  | 

21.98 

16 

I25.ro 

40 

314. CO 

0.50 

3.925 

3.o  ; 

23.55 

17 

133.50 

42 

329.70 

0.55 

4.318 

3.2 

25.12 

!  9 

141.30 

44 

1  345.40 

0.60 

4  .  7  ’  0 

3.5 

27.48 

:9 

149.20 

46 

■  361. if 

0.70 

5.495 

3.8 

29.83 

:o 

157. CO 

48 

376.80 

0.75 

5.688 

4.0  ! 

31.40 

21 

164.90 

50 

392.50 

0.80 

6 . 2»0 

4.5 

35.33 

' i •* 

172.70 

52 

•  408.20 

0.90 

'.065 

5 . 0 

39.25 

23 

180.60 

54 

■  423.90 

1.00 

7.850 

5.5 

43.18 

24 

188.40 

56 

439.50 

1.10 

8 .  *35 

6.0 

47.10 

25 

196.30 

58 

455.30 

1.20 

9.420 

7.0 

54 . 95 

26 

204.10 

60 

471.00 

1.25 

9.813 

8.0 

62.80 

27 

212.00 

1.40 

:*  990 

9.0 

70.65 

29 

219.  *r, 

3.  Hot-rolled  Round  St 

eel  and  Squa 

re  Steel  (D2”02 

Table  2-1-43 

The  Homs  and  Din.ensior.s  o 

f  Hot-roll 

ed 

Round 

Steel  and  Scuar 

e  Steel 

Dianeter  d  Remitted 

Deviation  Sectional  Area 

Theoretics 

1  "Teigth 

on  length  (m) 

i 

(cm^) 

(y.s 

/r) 

of  Side  a  .Ordinary 

High 

Round  Sauare 

Round  1 

Scutire 

(nn)  Precision 

Precision 

Steel 

Steel 

Steel 

Steel 

5 

0.1963  | 

0.25 

0.154  i 

0.196 

5.5 

0.2375  j 

0.30 

0.193 

0.236 

6 

0.2827 

0.36 

0.222 

0.283 

6.5 

±0.2 

0.3318  [ 

0.42 

0.260 

0.332 

7  t  0.4 

0.3848 

0.49 

0.302 

0.335 

6 

0.5027 

0.64 

0.395 

0.502 

9 

0.6362 

0.81 

0.499 

0.636 

10 

- 

±0.25 

0.7854  | 

1.0 

0.617 

0.755 

11 

0.9503 

1.21 

0.746 

0.95 

12 

1.131 

1.44 

0.888 

1.13 

13 

1.327 

1.69 

1.04 

1.33 

14 

1.539 

1.96 

1.21 

1.54 

15  ±0.4 

±  0.25 

1.767 

2.25 

1.39 

1.77 

16 

2.011 

2.56 

1.58 

2.01 

17 

2.270 

2.89 

1.78 

2.27 

18 

2.545 

3.24 

2.00 

2.54 

19 

2.835 

3.6: 

2.23 

2.82 

20  1 

3.142 

4.00 

2.47 

3.14 

2! 

3.464 

4.41 

2.72 

3.46 

22 

3.801 

4.84 

2.98 

3.80 

23 

4.155 

5.29 

3.26 

4.15 

24  to. 5 

t  0.3 

4 . 524 

5.76 

3.55 

4.52 

25 

4.909 

6.25 

3.85 

4.91 

26 

5.309 

6.76 

4.17 

5.30 

27 
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i.  Hoi-roiled  Hexagonal  Steel  (S2^Cl-65) 


Table  2-1-44  The  Moms  and  Dimensions  of 
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3.  Hot-rolled  Flat  Steel  (GB704-65) 


Table  2-1-43  The  "crr.s  and  Dimensions 
_ of  Hot-rolled  Flat  Steel 


Thickness  (m) 


9.  Hot  Soiled  Equilateral  Angle  Steel  (Y3166-65) 

Table  2-1-49  -~e  Noras  and  Dimensions  of  "ot-rolled 
Equilateral  Angie  Steel 
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10.  Hot  Rolled  L'r.ecuilateral  Angle  Steel  (Y3167-65) 


Table  2-1-50  The  Horns  and  Dimensions  of  Hot-rolled 
'Jneqilateral  Angle  Steel 
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13.  Hot  Helled  General  I  Steel  (GB706-65) 

Table  2-1-53  The  "orr.s  and  Dimensions  of  Hot-rolled  General  I  Steel 
y  m  Lezend 
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Reference  Muneric.nl  Value 

_  j 


?to 

r.2 

sS 

:  ?3.7  ! 

10. S  |  : 

2H0 

124  I 

10. 5 

13.7  j 

1 

10.5  !  ! 

|  "  1 

/  S'  i 

Wn  _ 

1  1 

*3  ! 

cry  ! 

cn 

j  /  *  O  *  j 

c~4 

*3 

1 

_£~ _ 

43.4 

j  7114.14  | 

501.15  j 

1  ’.32 

!  ?4.«: 

I  145. 051  , 

56.565  j 

2.495 

47.0 

j  7480 

534.23  ^ 

11  .os 

24.24 

i  3:S.49G 

61.209 

2.493 

36* 

360 

US 

10 

15.4 

12 

36  b 

360 

13* 

12 

15.6 

12 

36  c 

3<0 

140 

1 4 

15.8 

12 

67.6 

21720 

1090 

15.9 

1  34*'  ! 

1  660 

1 

93.2 

1  1 

2.77 

- 

73.6 

22-80 

1140 

!  15.6 

1  32.6 

692 

9G.2  1 

2.71 

80.1 

23650 

1190 

! 

■  33.2  1 

1  7  V 

1  o«.  6 

2.65 

80.4 

32240 

1430 

17.: 

36. « 

!  9:5  \ 

I  '14 

2.89 

87.4 

33760 

1500 

17.4 

38 

»»*  ! 

in 

2.84 

94.5 

35280 

1570 

17.1 

37.6 

!  S3* 

j  !  22  ! 

2.79 

93.6 

46470 

I860 

13.7 

42.8 

1120  1 

142 

3.07 

101 

48560 

1340 

!  »•* 

42.4  | 

1170 

1 16  * 

1  3.01 

109 

50640 

2040  | 

»  i 

12.6  , 

1  1220 

1  J  SJ 

2.  ?6 

?  1700.55 

j  133.24 

3.314 

1  1812.07  ! 

203.6 

3.289 

1  1924.91 

213.88 

3.268 

Note:  1. 

2. 


^iitcrial  used:  ordinary  carbon  steel 
The  len~th  of  hot-rolled  I  steel: 

X  steel  tym.  ?T«.  1  ««"'»  I  ,*“*L 
Len^th  (ra)  |  s~i«  I 


(CBTlO-65) 


14.  Sot  Rolled  Light  I  Steel  (TBI63-63) 

Table  2-1-54  The  Moms  and  Dimensions  of  Kot-rollcd  Light  I  Steel 


obliquity  12* 


Leter.d 
»_  Height 
b  —  Leg  width 
d -Waist  thidcness 
1 —lean  leg  thickness 
. -Inner  circular  arc 
radius 


'.—Leg  end  circular  arc  radius 
/  —Inertial  monent 
w -Section  coefficient 
1— Inertial  radius 
S- Static  moment  of  seni-section 


Dirensi  an 


SectJThuor 


x-  x 


is?.!,,,  value 


y-y 


”0.  1 

i zr*/~\ 

j  h 

1  “S 

n  1 

1  1. . 

1  I'V, 

i  ,T  - 

1  cn^ 

!  cm3  1 

1  cm 

:  ,-jj 

1 

10 

100 

55 

4.5  l 

1  7.2 

7.0 

2.5 

12.0 

9.46 

198 

39.7  ■ 

4.06 

|  23.0 

17.9  , 

6.49 

j  1.22 

1: 

1:0 

64 

4. a 

|  7.3 

7.S 

3.0 

14.7 

a. s 

350 

68.4  j 

4.88 

33.7 

27.9  : 

8.72 

I  1.38 

14 

140 

73 

!  <■» 

1  7.5 

8.0 

3.0 

17.4 

13.7 

572 

81.7 

5.73 

'  46.8  , 

41.9  : 

11.5 

;  1.55 

1 6 

160 

81 

5.0 

7-8 

8.S 

3.5 

20.2 

15 

8-3 

109  1 

6.57 

|  62.3  1 

58.6 

14.5 

|  1.70 

!8 

180 

90 

l  5.1 

8.  1 

9.0 

3.5 

I  23.1 

18.4 

1290 

143 

”7.42 

>  81.4 

82.6 

18.4 

j  1.88 

18  a 

M0 

100 

5.1 

8.3 

9.0 

3.5 

25.4 

19.9 

1420 

159 

7.51  | 

i  89.8 

Hi 

22.8 

j  2.12 

:o 

t  200 

100 

5.2 

8.4 

9.5 

4.0 

26.8 

21.0 

1840 

184 

i.zs  ; 

104 

115 

23.1 

;  2.07 

20*  | 

:oo  j 

no 

5.2 

8.6 

9.5 

4.0 

28.9 

22.7 

2030 

203 

8.37  | 

1  in 

155 

28.2 

2.32 

22 

220 

no  | 

5.4 

8.7 

10.0 

4.0 

30.5 

24.0 

2550 

232 

9.13 

131 

l  57 

28.6 

2.27 

22  a  1 

220 

120  ! 

5.4 

8.9 

10.0 

4.0 

32.8 

25.8 

2790 

254 

9.22  ! 

|  143 

206 

34.3 

2.50 

24  I 

240  , 

n:  1 

5.5 

9.5 

10.5 

4.0 

34.8 

27.3 

3460 

289 

9.97  ■ 

163 

198 

31.5 

2.37 

24  a  | 

210 

!!3 

5.6 

9.8 

10.5 

4.0 

37.5 

29.4 

38f0 

317 

10.}  1 

173 

260 

41.6 

2.63 

j7 

270 

125  ; 

6.0 

1  3.: 

11.0 

1  4.S 

40.2 

31.5 

5010 

371 

11.2  | 

1  no 

260 

41.5 

2.54 

27  a  1 

270 

135 

6.0 

i  10.2  ; 

11.0  , 

,  4.5 

43.2  j 

33.9 

5500 

407 

11.3  | 

leq 

337 

50.0 

2.80 

30 

300 

135 

5.5 

10.2 

12.0 

5.0 

46.5 

36.5 

7080 

472 

12.3  1 

2S8 

337 

49.9 

2.69 

30  a  1 

300 

143  , 

6.5 

10.7  1 

12.0 

5.0 

49.9 

39.2 

7780 

SI  8 

12.5  | 

!  292 

436 

60.1 

2.95 

33 

330 

no  , 

7.0 

11.2 

13.0 

5.0 

|  53.8 

42.2 

9840 

597 

13. S  1 

339 

419 

59.9 

2.79 

36 

350 

145 

7.5 

12.3  1 

14.0 

6.0 

!  51.9 

48.6 

13380 

743 

11.7 

423 

516  I 

71.1 

2.89 

40 

400 

155  1 

8.0 

13.0 

15.0 

6.0 

1  71.4  1 

1  56. 1 

18930 

947 

16.3 

540 

666  1 

85.9 

3.05 

45 

4  50 

160 

8.6 

14.2 

16.0 

7.0  1 

1  83.0 

65.2 

27450 

1220 

18.2 

699 

807 

101 

3.12 

50 

soo 

170 

9.5 

15.2  ! 

17.0 

7.0 

97.8 

76.8 

39290 

1570 

20.0 

905 

1040 

122 

3.26 

55 

550  , 

M0 

10.3 

M.5  ; 

18.0 

7.0 

114 

89.8 

55150 

2000 

22.0 

l  ISO 

I  1350 

1  150 

3.44 

60 

600 

190 

li.l  , 

17.8  ; 

20.0 

8.0 

■  132 

104 

75450 

2510 

23.9 

1450 

1  1720 

181 

3.60 

65 

650  1 

200 

12 

19.2 

22.0 

9.0 

j  153 

120 

101400 

3120 

25.8 

1800 

1  2170 

■  217 

3.77 

70 

700 

210 

13 

20.8 

24.0 

'  10.0 

1  176 

138 

131600 

3840 

27.7 

2230 

I  2730 

260 

3.94 

70  a 

700 

210 

15 

24.0 

24.0 

10.0 

1  202 

158 

'  15270C 

•  4360 

27.5 

2550  1 

3240 

309 

4.01 

70  b 

700 

210 

17.5  I 

28.2  | 

24.0 

!  10.0 

|  234 

184  | 

|  175370 

"  - - 

5010 

37.4 

2940 

39)0 

571 

4.09 

Mote:  1.  Material  used:  1.  ordin-o: 
2.  The  length  of  hot-rolled 


"j  carbon  steel 
li'ht  I  steel: 


(gb^oo-os) 


I  steel  t* 

me  Mo.  !  1 

20-70 

Length  [m] 

1  |  5—9 

|  iHt 

13^ 


Table  2-1-55  The  horns  and  Dimensions  of  Crane  Steel  Rur iwav 


>-eel  Sec- 

njin"  7 n v  e  a 

-r.’k 

*  s 

u 

line 

Mc~ 

3 

ert 

Sect! 

on  Coeff 

S’-.e 

one 

■no  ]_ 

V. 

Dironsior. 

1 , 

1, 

}  1 

’  If'  ,  -  ! 

i  1  r,  1 

-■■lb 

1  11! 

h  |  *•  ,biis:  h  h 

K  r  • 

<  i  ; 

k 

R.'r 

r  , , 

1 

/w* 

0. 

i 

cm3 

cn 

Ql70  67.7 

5. 9316. 07 

1081.39 

327.16 

182.46 

1  178.12 

54.53 

52.8 

rolrK.  51CC..Ct;l20j32. 

j  2  «i  [4  G  Oj 

231 

38-  6 

6  ; 

Q  U K 0  j  81. M 

6.43|8.57 

1547.40 

482.39 

210.6?. 

.  235.52  | 

74.21 

63 .59 

jii  8rjl3nl3:il30|35 

2*'!40<'i 

2b\ 

4  ij  8 

M 

QUtno  l  i;t.  32 

7 . 6oj7 .  iO 

286l.73i940.98 

376.34 

1  387  12 

125.45 

88.96 

loi'i  tU8|150!38il5olin 

!30'45O| 

3«)| 

50 j  8 

si 

QVJ  120  h  SO  .  44 

8.43|8.57 

1923 . 79(1694 .83 

584.^8 

’  57  4 . 54 

' 99.39 

118.1 

!3C|  129|17Cl|u'ir0il3 

,’351500 

1  .  1 

34) 

ofj  8 

ii 

-o-c:  1. 

3';eel 

.vav  n 

at er ial 

•  n  ~H 

•  *  • 

ins  s’r 


ienrn.1  o: 


O 


Tan; 


.at  or 


n  o 1 


1  D  stands  for  center 


gravity  dista 


135 


50' 

44 

22 

4.5 

8.11 

■  2.22 

2.:?  25.2 

3.35 

: ; .  i 

9. 1 

! 

4 

3 

5-1-7 

YB222  61 

8 

65i 

54 

25 

;.oi 

10.78 

:.39 

7.-1  '9.3 

4.82  1 

2  o .  h 

:  *' .  4 

3.58  ; 

775 

8.42 

!  5—10 

*i  1:222*63 

1  II  '40.5? 

86 

32  ;  7.0> 

Mil 

;  3.-8 

4.''1  ;:*■ 

15.1 

.'1.7 

•"i.S 

l."8  ! 

2 .  ‘4 

11.20 

5-10 

V  f  272-63 

•  -i  IS 

911 

76 

7"  • 

18.30 

1.35 

1.75  222 

70.2 

.0 

l  6 , 5 

7.91  1 

T 

1  4.72 

6—  !2 

V  H222-63 

—  1  1 

90i 

80 

10  10.0' 

23.07 

1.29 

1.71  2 1-i 

11.1 

5R.  ; 

"  ’  .  0 

! 3  ; 

: .  ■’•oil 

18.06 

7  —  12 

\  i'2?2-63 

i :1 

lot; 

92 

31  ’O.-r 

31.21 

",  .?C 5* 

- .  ,93  : ip 

y  <\  1  ^ 

M  .8 

1 

>o  .  *  •* 

17.JO  l 

i 

21.16 

7  —  12 

>  H>22-«3 

i  M 

120' 

no 

oo  i2. s; 

12.5 

3 . 7  i* 

•j.-’i  4 :  i .  91 

165. 1 1 

1  12. 

8 

13 1 .  s 

30 

:4  ; 

33.285 

!l2.5 

YB350-63 

1  38 

13  lj 

114 

68  1 1 3  ; 

19.5 

1 6-er 

8.73  1201 .  li 

209.31 

1  80. 

6 

178.0 

75.7 

.3 

38.713 

>12.5,  25 

GBlM-63 

43 

1  tOj 

114 

70  ♦ :  4. 5i 

57.0 

1  5.90 

7.10  l  |89  ! 

260  | 

217. 

3 

208.3 

15 

•  3  j 

44.653 

12.5. 25 

GBl  62-63 

—  1  50 

152j 

132 

70 

15.5* 

55-8 

|  7.10  | 

8.10  ^037 

377  | 

287. 

2 

251.3 

3  7.1  1 

4 

31.511 

|l2.5.  25 

GBI81-63 

*  — ’T  ;  33 

i 

'  38 


35 

!  67 

27.5 

35.5  i 

'  7.3 

!  .3 

3 

u 

66 

1  1601 

29 

300 

j  7  jlO 

39 

74  5 

27.7 

«.9  (  79 

|  9 

10.8  ■ 

, 

.  !3 

4 

4 

56 

i  110| 

1601 

29 

300 

i 

i7 

42 

'  77.5 

30.4 

46  ,  78 

i  n 

l  * 

I 

i  '3 

2  .  4 

56 

ik! 

160) 

20 

300 

5.  |fl|3 

12 

!  83. S 

i 

33.3 

*■  ! 

j  10.5 

!  ' 

-  13 

2.5;  4 

=66 

i  isrj 

1 

140 

31 

.300 

5.  1 2!20 

,  1 

Joint  weight 
shored  by  each 
meter  of  the  pipe 
(one  joint  by 
every  6  meters) 

-.---fee) 


1 

I 

1 

10 

2.00 

0.39 

2.50 

0.46 

1 

n.s 

2.25 

0.62 

2.75 

IT) 

3 

1 

17 

2.25 

0.62 

2.75 

0.97 

1 

2 

21.25 

2.75 

1.25 

3.25 

1.44 

20.856 

14 

12 

14 

0.01 

3 

« 

26.75 

2.75 

1.63 

3.50 

2.01 

26.442 

14 

14 

16 

0.01 

I 

33  $0 

i.ii 

2.42 

4.00 

2.81 

33.250 

IS 

" 

0.03 

>4- 

42.25 

3.25 

3.13 

4.00 

3.77 

41.812 

11 

ir 

» 

0.04 

.  I 

2 

41 

3. SO 

2.14 

4.25 

4.&I 

‘47.605 

11 

10 

22 

0.06 

Translator 'a  note:  *OTV  =  disregarding  pipe  joint  theoretical  weight. 


(an)  :  (in.) 


.  ,  i  - - Steel  P^pe - 1  Pipe  Screw  Thread 

lanetorL  ^p-ron  pine  Thichoned  nin./  ~!q.sp.  I  Tnnt.h  :Lor.~th  ; 


.1--^  -  r'ATvt  .;nSe  loota  Ler.~th  or  screw 

(fall  ,  *DT'./  |5feII  »DTV  I  place  of  tan) 

fchic-  j  ithlc—  [diameter  each  'Conical  |Cylinde 


1.76 


inrh  “ninp 


S.SO  4.88  4. SO  I. is 


4. SO  T. 81 


4S.S  4.00  8.34  4.7S 


4.00  10.85  5.00  13.44 


4. SO  15.04  5.50  It. 24 


4.50  17.81  f.SO  81.51 


Kota:  1.  The  steel  pipes  ore  classified  into  cine  plated  (blae'.c  pipe)  and  non-zir.c 
plated:  screw  t: treaded  and  non-screw  threaded. 

2.  The  z'r.c  plated  nine  is  heavier  than  non-zinc,  plated  by  3-6?. 

3.  Connonly  used  material:  ordinary  carbon  steel  (GiTOO-65) . 

4.  The  length  of  water  and  gas  feeding  steel  pipe:  the  non-zinc  plated  pipe  without 
screw  t'-read  13  4- 12a  and  the  zinc  plated  and  non-zinc  plated  with  screw  thread 
are  4-9m. 


'V'li  1  1  nMP'1 


1 

',/.!!  1"  ■ '  1 ' 

uic:;m 

(-") 

M... 

10 

L" 

!  ** 

|  1111 

1 

1  MM 

1 

(17i 

11 

nti 

10 

is 

■SI. 

it 

(20 

[ 

i _ 

'H  1002*0  t  ’ 

/**\1 

r]  t 

) 

1} 

11 

12 

7.11 

46 

MS 

(0 

f.  16 

54 

10  13 

11.87 

12 

11.51 

12.  41 

12.3? 

14.11 

1 

10 

12.31 

13.21 

14.2* 

18.07 

15.11 

43.4 

13.19 

14.34 

10.24 

If. 19 

J7.0V 

•I 

14  SO 

15.4ft 

11.57 

17.5.7 

11.84 

19.01 

19  57 

20 

14.  Iff 

|l.  01 

12.10 

18.27 

19.33 

«'<7.  J1 

21.1» 

T3 

15.34 

11.12 

11- 0* 

19.24 

20.37 

21.4ft 

22.40 

n.4» 

24.41 

25.30 

M 

11.31 

17.13 

11.04 

20.20 

21.41 

2*.  ft? 

25.58 

24.74 

25.7.1 

ft. ft 

13 

11.00 

19.5.3 

11.01 

23.44 

23.97 

?f..1ft 

70.40 

27.  #7 

29  .  9ft 

29.99 

<• 

19.11 

21.11 

ti.ru 

24.37 

lft.89 

:t.» 

28.80 

30.M 

«J.* 

34.03 

.38.35 

38.17 

•5 

20. UA 

27.79 

24.50 

2f..:o 

27.07 

20.50 

31.1? 

32.ru 

34. 11 

35. "1 

38.0(1 

S»  f.| 

ll.'IS 

22.  (.9 

24. AO 

2f..C3 

59.13 

30.39 

27.11 

33.03 

35.1.4 

17.29 

T8.3H 

4#  44 

41.<0 

48.(7 

74.17 

21.31 

ji,.i 

3n.it 

32.45 

34.40 

38.30 

31.15 

St.  lit 

41.70 

43.40 

46.16 

49.72 

SI. It 

62. ’• 

33.74 

114 

23.83 

Slot 

10.11 

32.31 

34.5.3 

3ft. fl2 

i»  .nr 

40.87 

42.(12 

44.  St 

48.18 

49.  0| 

63.27 

It. If 

67.1.1 

5*  3| 

22.37 

29.14 

32.2ft 

34. U! 

3*  1»4 

Jl.?1 

41.43 

41.no 

45.72 

47-70 

40.92 

M  71 

Mil 

Vi.p. 

8d  *U 

94  . 

122 

29.1ft 

21.42 

14.03 

30.55 

3V. HI 

41.43 

43.90 

48.12 

48.19 

60.81 

62.78 

Ot.tr 

10  98 

«2  "9 

04.79 

M.36 

133 

10.33 

33.10 

i>  ii 

31.4) 

IJ.OII 

lJ.85 

4ft. 1? 

48.  ftl 

M.flft 

ts.u 

5ft. 71 

flft .  77 

74.51 

7-1)  "i 

7l  ftl 

7  7  Mi 

33  Cl 

34.90 

3/  «a 

4  9.11 

O.M* 

4ft. 74 

48.93 

1)  ,V.' 

54.  !t. 

ftn.  ,’8 

ftn  I" 

94.02 

88.  lift 

7n.  no 

7l.H» 

77.34 

33.54 

11.03 

l9.rn 

42.04 

0.1.1 

<«.<• 

51.30 

64.08 

mm: 

50. f.| 

#2.15 

tl.JI 

7  4  .  »*'* 

7r  94 

91.48 

n; 

35.03 

31.25 

41.43 

44.5ft 

tf.r.t 

50.r.l 

51.  m, 

1ft.  fill 

tt.lt 

tr.sj 

85.11 

71.58 

7  5.78 

7 1.3(1 

88.70 

93. (.2 

Ml 

30.71 

40. 13 

<3.54/ 

41.8} 

83.2? 

58.43 

r»  u 

ft  2.. .« 

r.ft.im 

8  8  .  ft  ft 

74.33 

79.00 

82.82 

15  78 

08. 4* 

31  |7 

42  31 

41.17 

49.AO 

13.17 

Ml. AO 

59. 08 

63.31 

86.59 

80.82 

73.00 

79.21 

15.23 

98.11 

•41.35 

08.1.7 

lift 

41.9! 

45.15 

4i.7: 

63.7 .4 
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0.75 

260—300 

16 

215—260 

17 

215-260 

24 

170  —  215 

■ 

17 

0.80 

260  —  300 

11 

16 

215  —  260 

12 

17 

215—260 

12 

24 

170-215 

12 

17 

0.  S5 

255—290 

;i 

16 

210—255 

11 

17 

210—255 

" 

24 

165  —  210 

11 

17 

0.90 

255—290 

10 

16 

210—255 

11 

17 

210  —  255 

1  1 

24 

165  —  210 

1  1 

1 7 

1.00 

250—285 

9 

16 

205  —  250 

10 

17 

205  —  250 

10 

24 

165  —  210 

10 

17 

1.10 

24-0—275 

9 

16 

195  —  210 

8 

17 

195  —  240 

8 

24 

155  —  200 

9 

17 

1.20 

210  —  270 

7 

16 

195  —  240 

7 

17 

195  —  240 

7 

24 

155  —  200 

8 

17 

1.30 

230  —  260 

19 

16 

190  —  230 

18 

17 

190  —  230 

18 

24 

150—190 

18 

17 

1.40 

230—260 

17 

16 

190—230 

17 

17 

190  —  230 

17 

24 

150—190 

‘7 

17 

l .  50 

220—250 

15 

16 

185  —  220 

15 

17 

U5— 220 

15 

24 

145—185 

15 

17 

1.60 

220  —  250 

13 

16 

185  —  220 

13 

17 

l  85 — 220 

13 

21 

14  7.  — 1  85 

13 

17 

1.70 

210—240 

11 

15 

180  —  210 

10 

17 

180—210 

10 

24 

140—  i  80 

» 

17 

1.80 

210  —  240 

10 

15 

180-210 

10 

17 

180  —  210 

10 

24 

l  (0—180 

tl 

17 

2.00 

200  —  230 

8 

14 

180  —  210 

y 

!  6 

180  —  210 

9 

23 

14  0  —  180 

10 

16 

2.20 

190  —  220 

13 

170—200 

8 

15 

170  —  200 

8 

22 

1  10— 175 

9 

15 

2.50 

180—205 

6 

12 

165  —  195 

7 

15 

165-195 

7 

21 

130-165 

« 

15 

2.60 

175  —  200 

7 

11 

165—195 

9 

It 

165  —  195 

9 

19 

I30  —  16J 

yj. 

14 

3.00 

170—195 

4 

10 

165—195 

5 

13 

165  —  195 

5 

18 

130—  165 

7 

13 

3.20 

170—195 

•i 

10 

155—185 

5 

13 

155-180 

5 

18 

120—  1 55 

7 

13 

3.  10 

163—190 

3 

9 

155  —  180 

5 

13 

155-180 

5 

16 

12"— 155 

6 

13 

3.60 

155—190 

3 

7 

155—180 

5 

13 

!  55—  1 80 

5 

1  s 

:  2fl  — 1  35 

5 

13 

4.00 

160—185 

4 

6 

150-175 

6 

13 

17.0-175 

6 

18 

115  —  150 

6 

13 

1.5') 

150—175 

1 

6 

.1  (0—165 

6 

12 

!  10-165 

5 

1 

■  15-144 

5 

’  2 

5.00 

150—175 

•> 

4 

1  JO— 165 

I 

9 

1  ■!"— 

\ 

t: 

4 

Q 

5.60 

145-170 

5 

1 

135— 'SO 

6 

6 

135— '60 

6 

8 

;  o',—  j35 

6 

5 

6.00 

M5— 170 

3 

2 _ 

135—160 

8 

i 

135  —  160 

6 

6 

i";  — 135 

6 

4 

6.30 

125—1  15 

6 

'00-125 

6 

7.00 

! 2  5  —  i  '5 

,00—125 

6 

8.00 

t:*5— ••  (5 

100  —  125 

5 

.  -i 

:e :  _. 

Carbon 

GTIT  X/XT  3  j 

'-F 

(-~  21 

C-o L)  is  used  T-r 

?  X  — 

_'ram  r 

ruins 

steel  vine , 'rhich  is  of  round  section.  This  steel  vine  is  used  is 
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through  quenching. 

2.  Coramonl;/  used  materials :  ordinar 
iccl  steel  (215-59). 


( 13699—: 


corr 


153 


U  01 


CD  :-r-i 


'Then  it  is  c-’ssd  on  material  strength.  the  order  is: 
Gore  ~.arh  "si",  tensile  strength  lover  limit  value. 
'.Then  it  is  based  or.  chemical  composition, the  crier  is: 
Carbon  symbol ,  carbon  center.t  value  or 

Co''t='t  v,lm°,  allovir.r  elements  s’nbols,  alio”’ 
Prefininr  latter  X,  carbon  consent  value,  cl", oyir. 7  eler 
alloy’’  value. 

Q  The  figures  standing  for  gurantc 


7^_vo  QZ 


;o_s, 


.v^o  v*  crn  t.oo 


te  cdmg  or  zoo  forcing  zesz 


Bending  or  top  forging  test  {one  cir.e  a  rornace;  |  o  -a-n^o 

Yield  point  I 

B endin'-  c 
Impact  tenacity 
Vi  el  2  toi.at  •,nd 

Imoact  tenacity’’  and  bending  or  top  forging  test 
Vield  point  and  Impact  tenacity/’ 

’field  noint  and  impact  tenacity  and  bending  or  top  forging  test! 

’-’i~h  tenveraaure  strength  or  creep  strength  I 

t”  7! -i  £>v»~ g  ±‘'"f  o"”  ^a~~^iic  rron^ri-'”’  i 


he  :  1  ~'-ires  standing  for  nar antes  range  _ ow  t  is  r.a: 

“'oint .  ^or  enarvaloj  3 ■**. /, p ( 
state: 


'*  "  m  ^  n  I  ''  -r 


a  ’.ires  rrast  .:e  serara~ec 
0  The  le-tsrs  standing 


■'•or) - ‘o' 


4  V.O  io  M 


This  hind  of  numbering  is  c-'plicnble  only  to  non-allo v  steel. 

The  marking  core  is  composed  of  a  sign  of  "si" 
strength  lower  limit  value. 

Tor  example,  Ast42  =  anti-ageing  steel  and  its  tensile  strength  i; 
42k  g/m2. 

The  following  is  a  more  ccmrle'e  mark: 


ana  t :e  : o _ ownn-  tensine 


; tier  for  smelt i 


tin?  method! 


:  M  :  A  :  St45  ;  -6  N 

I  .  '  ' . [ 


letter  for  ori  'inal  char ac~ eristic 


-2  -  <«- 


tor  trsatme: 


core 


i 


t  tyre  lor  guarantee  range 
Anti-ageing  open  hearth  steel  of  which  the  tensile  strength  is  45kg/mrs, 
guarantee  yield  noir.t  and  inn-act  tenacity  through  normalization  treatment. 


3)  Numbering  according  to  chemical  composition 

This  kind  of  numbering  is  better  because  it  can  distinguish  non-alloy 
stael,  low  alls"  steel  and  high  alloy  steel.  Carbon  steel  can  be  marked 
accor-'int  to  i-s  chemical  composition  only  when  c'-er  char?.c  -eris- '  cs  ’’ecome 
:-.ore  decisi-e  in  its  use  than  tensile  strength  or  "is Id  point  or  when  the 
s~eel  requires  consumer  no  to  malts  heat  treanme. 
and  hardened  and  tempered  steel) . 


^  O  .-w-w—  -o  ~ 


V.O 


content  is  0.12 


is  anti-ageing  basic  open  herath  steel  of  which  th 


In  case,  some  certain  characnerist ics  have  to  he  indicated,  the  chersi 
vr.cols  of  elements  that  cause  these  characteristics  are  giver,  after  the 
mark.  .11  is  aluminum  content,  cu  is  cower,  ’r.  is  nan~anese,  ?  and  3  ‘r.dic 


a  m~ner  ones 


ras  and  sulfur  content  and  3i, 


lor  example,  ?*10Mn3i  is  open  hear  ~h  steel  killed  by  using  silo  on  and 
carton  content  is  O.lOf!  but  manganese  content  is  higher. 

7l2Cu  is  open  hearth  steel  containing  a  small  amount  of 
corner  and  its  carbon  content  is  0.1,21. 

(?)  Low  allot*  steel  (.total  alloy  content  is  not  more  than  5? 

The  markin'?  core  is  cor.ro  sed  of  carbon  content  **alue,  s'v.bols  of  alio 
elements  and  alloy  value.  7::e  foremost  carbon  content  value  is  similar  to 
■".on— alls'r  steel.  That  ~ea.es  the  rercentave  o”  carbon  cos  est  is  mul^im-ied 


•...  T_Q(0  g 


fixing  s*~hol  0  is  omitted.  7e  wwicrl  s’v.hols  o'  al 


n  -a  —  n 


vse  arr?; v~*sd  I'  cmer  accord ‘  r.r  to  their  resreevive  qv.?.r 


- e  33  'z  e :zz  3  are  3^ 


13.1  Lo  each  oV.’.er,  -he  lexers  are  arranged  in.  alpha*'®1*. 


Drier.  Alloy  value  equals  to  that  the  percentage  of  allo^  co 'tent  is  ml 


.led  respective ly  oy  Ly  10  or  100 f  and  the  procvii! 


'.ace  ir.  o 


.rimers  h"  disregarding  fractions  lover  than. 


q—  Zn  ' 


*  -  '  *>>  ■*'-  ■’n  y  i  -  -  — q-  9^  *>—  10 

■v_  ?  -  - 1  7  >  -  -  .  '  ^  •  • 


0,  ?,  3  vul  if li 3 -■  r-  Itu. 


1) 

(l)  7'.e  "3.7  of  indicating  steel  grade  of  3.13  system 
Generali",  -he  steel  grade  is  indicated  by  using  a  "'our— digit 
he  first  two  digits  indicate  the  kind  of  steel  and  the  second  two 
radicate  the  nur.erical  value  per  10000  of  average  carbon  content. 


Ui  -  - 


l  x  x  x  •  >  carter 


C  —  general  u.vwu  sws 

™  ...  ,a*i  C'V’COn  3  "ho  ~ 

3  —  hr.  cons  rruction  steel 


Tor  ezcanole,  1030  is  c?.rbcn  steel  -rd  its  eve  rage  carbon  content  is 


2  X  X  X 


v11a.'!9.L  S”ee„ 


3  —  average  content  of  hi3.c’ 
5  — —  aver are  content  of 


5:c?.-.ple,  251"  is  nickel  steel  and  it 

^.„r>  a,  r\  -1 


evsrege  Tc.  concent  ns 


r 


7cr  e:canple,  —AO  is  liCrlb  steel  containing  :*iC.4-0.”1,  CrO.40-0.  o0\, 

9  p  n p  o  op  O  /  o  ^ 


9  2  X  x 


Silln  steel  containing  3il.3C-2.2l  and  !ln0. 70-1.001. 


9  x  x  x 


—  Si' !n  steel  containing  31  i.ec-o.ou 
and  I  In  0.  "’0-1.001 

— —  . .  *  Or!  .0  steel  ’H-On  an  aver  07*9  COrt ~ 

^  *’  **•?'?  9^  p---*  7  9’*"'  '/  ^  v.p  i  a"' 

—  -  — ^  ^  J  -i- •  j  .  _!_/  . c  5 

—  P9:  n  .c?'T.p^  1  tr  flva-«Q~Q  v. ~  ^ -1- 


.<L 

Crib 

steel 

with,  an 

aver 

><3  ~ 

e  conter. 

of 

::i0. 

.451, 

Cr0.40l  and  l 

b0 

.  121 

..1 

Crib 

steel 

with  an 

aver 

■an 

e  colter. 

of 

rno. 

.551, 

CrO.i'p  s 

md  I 

bO 

pp.r/ 

■*T4 

Crib 

steel 

vriih  an 

aver 

■nr, 

e  conter/ 

of 

'T4  *]  POP' 

CrO.COl 

and 

i'O 

oca; 

x  *  B  *  *  steel  containing  boncn 

lor  ercarpls,  5C  3  46  is  Cr3  steel  vith  an  average  content  of  C  0.1 S", 

p—  o#20-0  "5^  i  p  n ^  ~ 


x  x  l  *  *  :  si eel  ecntaininr  load 

.-or  e:cor.p_e,  12- 14  is  ens^-to-cut  steel  cc 
and  ?b  0.15-0351. 


C  -7  '  '~\C?  P  ^  X 

- o  > 


x  x  x  x  -h  s.eel  •.•hid.  reclines  a  certain  nardernbilib” 

:r  ercorile,  ilil-n  is  Cr'b  steel  vhich  requires  a  certain.,  hardens 


CD 


r— p  -  ->  ^  p  . 


Tci*  0 x 2. 3  j  302  ~ s  stainlass  s'tsQi  vh.£.cli  contciins  C  2.9 s s  0  ' « 9  ^  0  ^  0  ^ 
Cr  1". 0-19.  Ot  and  Hr  <*.0-10. 01. 


(5)  The  indication  of  steel  grade  of  SA3  system 


:  X  x  x  x  x 


stainless  steel  and 
heat-resistant  steel 


—  "iCr  austenite  and  low  carbon 
hi~h  chrome  ferritic  stainless 
-»r.d  heat-resistant  steel  (forge 
steel) 

—  High  chrome  martensite  and  low 
carbon  high  chrome  ferritic 
starless  and  heat-resistant 
steel  (forge  steel) 

—  Lot;  chrome  martensite  steel 
(cast  steel) 

—  Anti-acid  steel  (cast)  which 
can. be  used  under  o50°C 

—  Anti-acid  steel  (cast)  which 
can  be  used  under  65C°C 


?or  ewamole,  51501  is 


r\  ■*-  *ov»  . 


and  "oO.iO-O. 55' 


(1)  The  J! 


.0  system  of  ^aoan 


the  method  of  indicating  steel  grade  of  J1S  system,  the  steel  grade 


comma sed  of  Three  different  marts.  The  first  part  is  f*.i 
i  far  material  class  if'  cation,  fen  the  letters  for  f- 


or  far  o' 


?r.  .  :  •  s 


•*•  —  ***  \  a 


X  X 


S  —  steel 

1  —  iron  or  ferroalloy 

lr  —  pure  netal 

Kinds  and  uses  of  nater- 
ial  or  important  chemical 
comoosition 


A.  B.  C — indicating  different  ara 
p —  steel  plate 
F —  flat  steel 
A —  section  steel 
B —  round  steel 


for  general  steel, if 
nth  value,  for  alio” 
steel,  series  number 


is  tensile  s~r 
steel  ar.d  tool 


-/  General  steel  and  rolling  stock  ('oar  stock  and  section  material) 


:  S  S  xx 


ier.sile  strength  value 


rolling  stock  for  general  construction  ' 

letters  standing  for  cuality  of  rolling  s' 

P.  F.  A,  B 


for  example,  3331P  is  plate  material  for  general  construction  use  and 
its  tensile  strength  is  no  less  than  3 IZv: . 


P,  IU 


r 


j. 


:  S  T  M 

core  pipe  use 
bore  rod  use 


xxx.  seamless  nine  -'or 


S  T  x  X  .  X  X 

♦  i 


steel  pipe 
various  use 


?G  —  carbon  steel  pipe  used  to  | 

boar  pressure  under  35C-C  i 

S  —  carbon  steel  pipe  used  for  j 

high  pressure  I 

PT  —  carbon  steel  pipe  used  for  j 

high  tenper utrr s ( above  350°C^  ! 

PY  —  electric  arc  welding  carbon 

steel  pipe  1 

\  —  allop  steel  nine  ! 

L  —  steel  pipe  used  for  low  j 

temperature  (below  CPC)  ; 

3  —  aarbon  steel  pipe  for  boiler 
and  heat  exchanger  use 
L  —  soeel  pipe  for  locomotive 
boiler  use 

3A  —  allow  steel  pipe  for  boiler 
and  '".eat  exchanger  use 

3L _ below  C'-’C  heat  exchamer 

steel  pipe 

X  —  carbon  steel  pipe  for  general 
construction  use 

IC!  —  carbon  steel  pipe  for  mechanic?-! 
construction  use 

13  —  alio:'  steel  pipe  for  construction 

’J.36 

::  —  seamless  steel  pipe  for  high  tern-; 
oerature  gas  emanation  use 


’)  ’-/ire  material 


—  O  '.13 


ses 


:  s  w  R 

K 

x  •  -■  for  V' 

—  mild  steel  coil  rod 

1 

H  —  hard  steel  coil  rod 

S  —  wire  for  oiano  use 

i  series  number 

lr  —  wire  for  electro- 

wed dine  core  rod  use 


S  w  M  — 


iron  wire 


B  — general 
A — annealed 

N — use  to  make  nail 
G  — z inc-p lat  ed 


3)  Casting  and  Forging 


S  C  Mn  H  '  *  -Igfl  Ml 


steel  series  number 


(5)  The  33  System  of  England 

7ron  the  way  of  indicating  steel  grade  of  the  British  33  spsi 
chemical  comrosition  and  mechanical  orocerties  the  material  car 
direcolv  seen,  so  the  definite  standard  must  be  checbed.  Bovevgr, 


jiassii ncaoion  team  :o~lovs, 


or  soee_  or 


grade  can  be  found  out.  ?or  steel  of  same  kind  and  the  component 
similar,  letters  A, 3, C,Q, ...  are  often  marked  at  the  end. 

1 )  Carbon  Steel 

Enl  A,  EfllB,  En2,  En3,  En3  A,  En3E,  Enl,  En4A,  En5,  En5D, 

En6,  En6A,  Etug  En8,  En8M,  En9,  Eol5A,  Enl5B,  En43A 

2  >  Allov  Steel 

EnlO,  Enl  I,  EoZ2,  En!3,  EnUA,  Enl-lB.  Enl5,  Enl6,  Enl7, 

Enl 8  Enl9,  Enl 9 A,  En20,  En21,  En22,  En23,  En24,  En25,  En26, 

En27,  En28,  En29.  En30A,  En30B,  EnlQO,  EnlU,  Enl60 

3 ) Boiling  Bearing  Steel 


*  )  Cementation  Steel 

En32A,  En32B,  En32M,  En33.  En34,  En35,  En36,  En37,  En38, 
En39 A,  En39B,  En201,  En202,  En320,  En325 

s)  Nitride  Steel 

En40A,  En40B,  En40C,  En41 

6  >  -Soring  Steel 

En  12,  En43,  En44,  En45,  En  I3A,  En46,  En47,  En48,  En49, 


7)  Valve  Steal 

En3 ! ,  Ea52,  En33,  En54,  En55,  Ea59 


O  )  i  ", o  ■  •'  o  qc 

•  - -  -  > 

En56.  En57,  En58 


vn 


(6)  The  ‘.'7  System  of  Trance 

T’:e  steal  jTs.de  in  IT?  system  is  made  on  the  basis  of  steel  classification 
and  the  indicating  methods  are  as  follows: 

1)  Ton-alloy  steel  and  carbon  steel 

(T)  Of  steel  for  general  use  (steel  A),  there  are: 

ADx  —  general  commercial  steel  and  its  tensile  strength  is  33-50 
;cm/rn~.  The  steel  grades  of  other  hinds  of  steel  consist  of  A3  3,  A3”,  A12 ,  if? , 
6,  Ao5,  A” 5,  A85  and  A95.  The  following  is  the  way  of  indicating  the  steel 
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steel  grade 
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lor  the  convenience  of  ’.-/rising,  simplified  steel 


grades  ns  listed  in 


ollowing  chart  are  often  used. 


Kind  of  steel 

1 

Complete 
steel  trade 

Simplified 
steel  trade 

for-allo”  stecial  steel 

X 
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5CVJ 
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WKu-os 

(7)  The  CSV.  system  of  Czechoslovakia. 

v 

The  method  0-'’  numbering  steel  grade  in  CSI'  spstem.  “he  number  is  ccnrose; 
ttout)  0?  si:?  ii Tits  and  the  first  di'it  is  ’M 11  to  indicate  metallurgical 
ial.  2ut  ■'“or  construction  steel,  tool  steel  and  stainless  steel,  this 
di "it  is  emitted.  3o  “he  numberin'  is,  in  f - s’ 

1'  Steel  for  mechanical  nnrrr'acturinr 


“a  ■ 


u»  Ion  vn  j:--  Vjj  ;o 


O'*  V.O  r  to  oJ  M 


7cr  example,  14312  is  fine  construction  steel,  which  contains  Cr  1.2" 
lii  0.9rj,  51  1.2f?  and  total  content  =  37  and  average  C 
content  is  C.32-C39 3. 

3)  Stainless  anti-acid  steel  and  heat  resisting  steel 


1  7  x  X  x  . 


"  stainless  anti-acid  stee 
and  heat  resisting  steel 
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j  series  number  related  to  5  Conner 
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The  average  C  content  of  steel 
indicated  by  the  combination  of 
3rd  end  4th  digit  of  carbon  tool 
steel  _ 
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Translator's  note:  II  =  Hi  steel: 
V  =  V  steel;  and  H  =  high  speed 
cutting  steel;  low  W,  high  II, 

W— Mb ,  containing  Co  and  other 
elements. 


Tor  example,  19191.3  is  carbon  tool  steel  of  or dinar 7  quality  through 
sphercidized  annealing  and  its  average  C  content  is  1.00*4. 
19421.0  is  Cr7  alloy  tool  steel  through  no  annealing  and 
it  contains  C  1.10-1.25*,  Cr  0.3—1.20*  and  7  r.ore  than 
0.06*. 

(3)  The  UHl  Oyster,  of  Italy 

In  the  following,  are  the  ".•ra'rs  of  indicating  steel  rarde  ol1  *1*1  s"*stsr.: 
1)  General  hot-rolled  and  cold-dolled  high  strength  steel 

j  Aq  x  x  »  high  strength  steel 
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Ire  standard  nur.hering  (Mil  x  x  :c)  o 
Jose seven" anion  steel;  2T‘.  ' h~r 
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3096  —  nitride  steel;  309"’  —  rolling  bearing  steel;  3543  —  hot-roll 
high  strength  steel;  3544  —  cold-roll  high  strength  steel  for  '/elding 
construction  use;  3545  —  spring  steel;  359"*  —  ordinary  and  fine  carbon 
steel  for  modification  use;  43°5  —  steel  for  rivet  and  screw  use; 

2955  —  tool  steel;  404'7  —  stainless  steel  (steel  material);  3992  — 
heat  resisting  steel  (steel  material);  3161  —  stainless  cast  steel; 

3 159  —  heac  resisting  cast  steel;  3603  —  thermo strength  cast  steel 


sea  under  300-502° C:  3l"’2  --  seamless  st: 


0j.  ior  s  a: 


and  a Iso 


being  used  under  high  pressure;  1379  —  forgeable  iron. 

7or  example,  Aq450~9L3544  is  cold-roll  high  strength  steel  for  ’./elding 
construction  use  and  its  tensile  strength,  is  45-55  .c~/-rr-. 
2)  Construction  steel 
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A  Comparison  of  China's  Steel  Grades  With  Those  of  Other 
Countries 


Table  2-1-65  A  Comparison  of  China's  principal  steel 
grades  with  those  of  other  countries 
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M44* 
M>44l»  1 

441  ! 

zif.rn 

/mClft 

N  At  Iron 

'*?: 

7< 

SXIftOK!' 

r.  1 4 1  o  I 

ftO||0  ; 

4l« 

I'nMI. 

sus:: 

Z20CI> 

XloCrll 

K  r  13 

SX  i.  JKJ. 

r.im 

10470 

47" 

K«mM 

SUSJJ 

Z  IOC  1* 

2101 

4*  fit 

iXI.  ‘/K,.  )|.|. 

i'.nfiftl* 

/.men 

xmCfii 

17020 

\  inm 

• 

*»  him.. 

X5M  (Mi.lT 

Wf  n?\t„V<  .. 

XlM  (MnVCdIX 

hi 

»m»|i 

iinn 

XI01  rM..VI« 

jX  inn'ili. 

'•l.'Mi!  ;\ »T||  * 

SI4SI 

4*1 

K«M 

SUS.. 

ZlM.'Nn-J 

\ .'r*  ■  Nor 

X7«<’N|. 

?3?l 

*  M4 

x  it.. >*!:«•  i 

1  410 

1'nSflA  M 

X  ill  T*  is 

(  1  H 

X  17 Al  j|||l.*ll«/»l 

10? 

1  3M 

104| 

ZlH'MNiO  a 
/ 1 H  MNm  7 

Zl2<  MNm  7 

XMTMnNil. 

4137 

M  .l»N.*  | 

«\  i*iho 

<(»  \  1  M  1 1**.  Ml#> 

10304  ! 
mi  mi 

304  , 

MI  Si? 

/it  Ni.  io 
/n!  N I.  in 
/.J  Nl.  OB 

XiONll.l 

1»  r l*N .«•  1  x  iMh 

*>11/ 

lino? 
no; i»7 

102  ! 

1 

[Ivnftft  A 

t 

SUr,40 

ZUCNl.lO 

XnCrNm. 

t <  , i •  X . o T *  jiXitlhT. 

<<y i m i*  r,  .miiT) 

*0121 

r.  n  mii 

Ml  *20 

/iC"NTi«  10 
Zm-NTll  »> 

XioCiNiTiIM 

1774ft 

(N73r.ft) 

x«f  NTlilO 
*.\  loCNTlicr 

C#l*N»|,Nt.  oXlMMMi 

If  \  lllltn..  •♦117:4 

S0*47 

*47 

140 

KnftftK 

1 

sus.e 

1/ioCN  Ni>ia-io 

XtOKiNiNhl.l 

N  7217 

rnsN.iTMiizri  i 

\  i  ■  II .  •  m  :  t 

4DB.  .Illllll 

Kn5.ll 

ZM.NIJTi.-l2 

XnCiNiM.iT.iin 

N  734# 
N7117 

(  inN,i»M..p  alr>| 

XMtN.MnC.T.IIII 

. 

196 

A 


o: 


ou 


iron 


-I 


3  steel 
Cr!rclf7  steel 


Purple  +  blue 


'HZZtI'JCo 

*  /i__  /  * 


High  speed  tool  steel 


Stainless  anti-acid  steel 


Sr  steel 

Uur.inur 

color 

-1- 

n  /**\** 

_/x* ii  steex 

-U.ur.inun 

r*r*  lr,’'> 

4- 

v-tllov 

Sr!!n  steel 

Uuninur 

color 

+ 

.(Top*' 

Crlo  steel 

tlur.irur. 

color 

X 

unite 

Crli  steel 

Aluninun 

color 

+ 

zro?  ■* 

SrHnl'Ii  steel 

Aluninur. 

color 

X 

crc'.-n 

C2T*t1Z'^  stosl 

Aluninun 

color 

+ 

1  lue 

Cr..i.;0  steel 

Alur-inun 

colo" 

+ 

blue 

SrHoii  steel 

.-i_u ._  mi.  nun 

color 

4- 

■.••'.ite 

Cr’Ii-'oli  steel 

ll'A”  ^  rmn 

color 

+ 

^•**  Q  X 

Cr!fo7  stssl 

Uuninvr. 

color 

X 

OUT'  le 

Cr.’bTCo  steel 

Alurinun 

color 

+ 

U1UTU I3 

SrHi’/Ti  steel 

.U-.r-.i--.-~ 

•  ry  “■-» 

- 

blue  x 

Sr"iSuli  steel 

;rm 

X 

V:"  — 

Z/—' *0 3uTi 

;■» .  —  ■: 

'->n  ”  'V'* 

X 

-  *  05  *  * 

Sr..i. ,ouu..b  sueel 

uL'A'.ir'A; 

color 

4- 

"ellou 

Heat 

resisting 

blisterless  steel 

and  electrothermal  al 

Cr3i 

steel 

Hed 

+  vhiie 

Sr!b 

steel 

?.ed 

+  green 

o,«  * 
D _ 

'0  steel 

x  blue 

Cr  st  631 
ZvYqI  steel 
Irlili  steel 
Cr  A13i  steel 
IrSili  steel 
IrSil'sli  sset 


ixuni.'vun  eo_oe  ~  ■ 

*1.  uni  nun  colun  **•  e-sr^lc 


*f  ■”-<n " 
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11  Non-ferrous  Netal  Naterials 


(l)  The  Ye thods  of  Indicating  tie  Brand  of  Non-ferrous  Netal  and 
Alloy  Products 

Accord: ng  to  the  regulations  of  G33A0-64,  there  are  the  methods  that 


follow  10  1 


indicate  the  brand  of  products  of  non-ferrous  netal  and  its  alloy: 


1)  The  wav  of  naming  the  brand  of  rroiucts  of  non-ferrous  metal  and  its 


alloy  is  zo  use  t'-e  figure  which  stands  for  components  nr  serial  nur.oer  ~~  .er 
the  symbolic  le:ter  to  combine  the  name  of  alloy  cot? tor-  or  a— 0"  group. 

2)  The  symbol  of  products  of  non-ferrous  met -’l  and  its  alloy  is  a  com¬ 
bination  of  alphabetic  letters  of  Chine  pinyin  as  shown  in  Table  2-2-1  -nd 

i0'0ia  "d)__ o  -?  - 0x,>i2.‘fcd."5 ns.X  c'n 0ri2- cal  e~er.e.'.t  synooXs  *vnci 

The  general  name  of  products  of  non— ferrous  metal  and  its  a. — oy  (ouc. 

as  aluminum  material  and  steel  material),  cater-ry,  type  (such  as  pipe, bar, 

wire,  band  and  plate),  and  those  products  which  require  special  smelting  and 
processing  methods  are  all  indicated  by  using  Chinese  words. 

>  j  -’onditior.  of  oroduct s  of  non-ferrous  metal  and  -to  — o.  is  —  ■ 


as  alu 


i)  The  condition  of  pro  cue  is  o. 


:a:ed  by  using  alphabe 


'or  *  .“*  ^  o  -  - 


as  s'. ’.own  m 


Table  2-2-1  The  commonly  used  names  and  symbols 
of  non-ferrous  metal  and  alloy 


S’mnol 


m  (tong) 

«  (id) 

«  (mei) 

<t  fnia' 

®  mf'uMg  ton ‘a 
if  c*  fair.  ’  tenw) 
3«(';ai  ten"' 


Table  2-2-2  The  nar.es  and  symbols  of  non-ferr 
metal  and  alloy  for  special  use 

ons 

Serial 

1 

nur.ber 

~  yriQ 

3™.bol 

1 

|  Vi  V;  <2,  (fang-xiu-ld) 

LF 

2 

!  $  s?  (duan-lU) 

LD 

3 

!  »  s  (ying-ld) 

LY 

4 

|  «i*4 s  ( c'iao-'rir.g  Itl) 

LC 

5 

i  #«*©  (te-shu-ld) 

LT 

6 

*««  ( vu-yan  --tong ' 

TU 

7 

*5«  (chen-borr-bor.-) 

TK 

8 

*»©*(.:  in-sbu-  -■'er.-r.o ) 

F 

9 

*  «i  tt  ( oer.-ih-  f  snb 

--.i-linc-l'4— ’or. 

'  \ 

FLP 

10 

FLU 

Si  e  n  (xi-lfl-  is  _  ...  . , 

ft&ssasfc  (uu-gu  "i-T-2’1 

*5 &?**«&£  (vu-  n-tni  ”in~-rh; 
(cast  :-ru  c-irbf.de) 
chu-oao  be-.'  _ 

(r.ei  he-fipii  (foi 
(han-liao  be-:  cr) 
flMaa  (yir.-shuu  ,e-:ar.) 

«  *  *  *  ( zb.cu-cheng  be-.]  in ) 
ss«  (yang-ji  nie) 


2-2-3  The  nar.es  and  symbols  of  non-ferrous 

1  '  oroduct  condition. 


'n  •  *  • 

been chirr  ;T 

blenching  (natural  ageing )  '  TT 

tuenebin-  (artificial  a -sing)  TT 

"end 

3 /L  hard,  l/2  barJ,  l/3  hard,  l/i  _/r 

5r*;r9r.0  2_v  h'H'ci. 

‘ lot-roll,  hot  eor rusion 

^  ^  _  O 

J  iriG  S,vr,l  9.C9  - 

fine  serf roe  (annealing)  WC 

Ti.'.e  surface  (-benching)  ~C 

Ihicheneti  nlariniur.  clad 

"ct  "luriniur:  clad  B 

lot  aluririur.  clad  (ben- roll' 
on  "lurini'ir  —l"3!  ( m - 1  in  ' )  8H 

•*ot  1  clad  (-uer.cbi.v-.  cold  b  jnin-'  8"" 

--  v-.^  •  . 9'f 

C  .  - - _J  .  •  -  -  -  • 

"o'.  11  cl*  d(  iv.o-no.  .oil"  hard..-,  'hi?  ro"r  /3T': 


5)  The 
and  alloy  ( 


o 


ret 


•s  Ci  i  a  J, 


1  '  ra  O  /y 


-A 


)t  pro me  is  o:  nor.—  ^emus  netol 


1-2-4). 


Table  2-2-4 

Methods  of  indicating  the  brand  of 
non-ferrous  netal  and  alloy  products 

"are  Metal 

•^-H-  T-.js  VWr 

Brand 

■  -'ethod  of  Indication 

w  o^  m 

f'u-n  Cu-> 

Products  fror  pure  net •’l  smelting  are 
'  nd*1  Q3." hr  v!'-“  ®  ^  op- 

n  •  »—  n  _ 

niun 

Al-l,  A ’-02 

national  chemical  symbols  and  the  serial 

“•*0~  Cl  J_  p 

i.n.r 

Pb-l.  Pb-2 

number.  The  chemical  sr — bol  °r.d  serial  number 

p  ro  p  ^  "b  f*  ~  or'  I'7,  nO  '3'’  r*"1*  -  ^  '.a  '  “  n  *-\  ~*  -■ 

of  industry  care  r.etal  decreases  as  the  serial 
mircsr  t  '  (2~™a  3.0  q  s  ^q'7v,op  q ^  v*?— ^ 

purity  metal  elevates  ns  the  serial  nur.be? 
increases  and  the  serial  number  is  prefixed 
■  ;ith  an  !,0 " . 

Product  co’''sr 

Tl.  T2 

Products  of  sure  netal  "rccessir-  of 

iron  ol'jr.i- 

.  r-nr 

Li.  L2 

wOyps-  )  21*1 - . j  na.snesin.i  o.iC  — c.-9 __  0-  s 

indicated  by  us  in?  alphabetic  Is  ters  cf 

~«-a.i  nichel 

N2.  N 4 

Chinese  oinvin  0 ins  ser  — 3.1.  nvj’.ber ,  Pro  fuel s  oP 

proces-  alr.o 

Znl*  Zn2 

0  ,ner  pure  r.etal  nrocessi.ag  are  mdr.caned  oy 
us  ins  international  chemical  s-^.cols  and 

3— nn 

lead 

Pbl.  Pb2 

serial  nurber. 

brass 

•1 

H62.  HPb59- 1 

HSa62-l.  HMd57-3 

The  '"'snenoi  nehhod  0^  indioohincr  on  ns  3  is 
to  us  letter  mr"  of  Chinese  pin*’in  plus  _  s 

1  cc  "tent  of  basis  elsnent  con-er.  "’or  br-ss  of 

—  O  ^  0  ^  *•*»  n  r\  "  p  -  *•>  «r>  — -/-«vh  rj 

made  of  le~ter  r’M  ulus  s'  e  second  additional 
element  s — * bol  ar.d  ccr.nor.ent  ~i  '.re  sxces :  for 
sine 

sir."  brcr.se 

QSi;4-3.  Q  A  llO  i  1 

US  >1-3 

Tbe  indication  of  bronze  is  "ade  o-’  a 
lender  of  Chinese  pinyin  nlus  she  first 

additional  eler.ent  s;— .bol  and  corno.'.ent  ’i ~ur  c 
exceot  for  basis  eler.ent  Cu. 

whiPe 

oris  s 

B16,  BMo3-12 

The  indication  o'*  v/'.ite  brass  is  -ade  of 
a  le- ‘rer  !,3"  of  Chinese  viryin  and  * '•?  center.- 
q  **i4  "^oi*  v'-lie  or os**  nor  9  i . \  010  1  ■  r  3  - 

•3_sr.enns,  -  :e  nndteatnon  ns  — n:.e  c:  a  -3 

•  r-a  ^ *ti /“* fj ^  q ^ 


fvftjos 


Continued 


I! 

CT| 


Trend 


Symbol 


Chemical  Composition  (?) 


Cu  Pb 


A1 


.'in 


Si 


Sn 


2n 


FT 


Sarnies  of  Cse 


The  corre¬ 
sponding 
j  Russian 

!  brand 


e 


i 


9 


| 

155-3-1 

!*j!i  a* 


160-l-S 

I 

i#a« 


jso-3 

i 

| 

|«0-3-J 


) 

ZHMn 

|s3  — 58 

J 

! 

3  —  4 

0.5 

!  -1.5 

Ss 

i 

2.0 

Heavy  type  parts  which  can  work 
under  300°C;  snare  parts  of 

1  „n  Mn/K55-3-i 

55-3-1! 

1 

! 

1 

1 

which  the  shape  is  not  connli- 
cated,  for  important  use. 

i 

1 

1 

ZHFf 

60-l-J 

sa—  si 

,0.75 
|  -1.5 

0.1 

~0.6 

0.75 
—  1.5 

0.2 
—  0.7 

Ss 

0.7 

Liner  and  bearing  (anti¬ 
corrosion) 

|J7A)KS0-l-lJl 

i 

IZHSilO-S 

79 — *n 

2.6 

-4.5 

Sa 

2.1 

Stay  alloy  (good  mobility  and 
abrasive  resistance) 

n  kso-sji 

ZHSi 

•0-3-31 

79-«l 

2-4 

i 

2.5 

-4.5! 

S3 

| 

2.0 

| 

' 

Bearing,  liner  substitute  for 
phosphorus,  tin  and  brass 
(abrasive  resistance) 

;ikc«o-3-j 

— 

*FT  = 
than ; 
crass 
brass 


total  amount  of  foreign 
#  #  Ss  —  surplus j  £ 

7.  cast  iron  trass,  3. 
and  9.  cast  silicon  eras 


matter  no  mere 
cast  manganese 
cast  silicon 


Cast  Aluminium  Alloy  (13143-65) 

fable  2-2-11  21.0  chenical  composition  of  cast  alvmir.i 


alloy 


.02 

l3 

S' 

M 


Lor. 


(' 


«ae^$ i 

2 

s 

g 

6 

**i4ffl&*7 
«»«&*  8 
»a« £4 9 
aati&fcio 

«»W£\fcl3 

waE^ais 

4*0  61  3-  S?  1 6; 

i.  -  0—  -  o  —  '1 


ZLi 

ZL2 

ZLs 

ZL.4 

ZLs 

ZLfi 

ZL7 

ZL8 

ZLs 

ZLio 

ZLil 

ZLi2 

IZ  Ll  3 
ZLm 

ZLlS 

ZL16 


Principal 


Comncnents 


ycrsaan 


.p^icre  ipor.a 


5. 0—6. 5 


la 


,-n 


i 


9.0 

—  1  1 . 01 

(4.0  —  5.01 

6.00 
-7.0 
|3.75 
—  4.5 


O.S-  1.3 
11.0-13.0 
1 1.0—12.5 
11.0—13.0 
8.5—10.5: 

8.5  — 8.0  J 

4.5  —  6.0 

i  4.5— 5.5 
4.0— 6.0 

5.0  — 8.0 
9.0-11.0 


i  I 

0.3— 0.5  ! 

i  .25—1.75 
9.5—11.5 
4.5  — 5.5  iO. 


OS 

So 

„  i 


[0.3 

0.5 


's!  'liZn !  Ill  2i 


o.  il 


0.5(0 

I 

o  - 


1.0— 2.0 
'0.5-1. 5 


;2. 0—3.0 

1.0— 1.5 
[2.6— 3.5 


j3. 0  —  4.0 


1.75—2.: 


1  —  0.4 


—  ,3S>.Sj0.5  0.50 


'OS 

iSs 


iO .  8  J  -[ 
0.310. 1, 


0. 4-1.0  |0.5— 0.J 
0.7-1. 3 
[0.17-0.3 
0.2-0. 4 


10 . 25 


-'0.5; 


2. 0-3.0 


,  =5  .,0.31 

3s, 

JSs. 
jSs 
'•33 


,0.6  jO. 5 

l0'4!  “I 

0.6(0.11 

!o .  5  !  — I 

0.5  0.51 


0.4, 

0.  i 
0.2 
0.3' 

0.2: 

o.li 

0.31 

0.3| 


'.J*? 

I  2i;  Si 

,3n 

.  5 

1  -  -  '  l .  A 

1  j  i 

u 

■  o 

1.0  A  .1 1  2 

— ! 

s  1  -1 

0  ('3 

2.-  ,1.17 

.3 

j  1.5,  A.liOB 

- 

j  -1  "1  0,:! 

|  i.s!a;ii 

— 

|0 . 07 ;  0.3i  0.3' 

i  _ 

l  i . .  j  a.  ,;i  a 

_ 

- 

0.f;A.l!3 

—1 

-j  0.8 1  — j 

!  -i 

2.2IAJ12 

.  0510 . 2  .  —I  — 
-;°.2j  -j  - 
— .0. !  ?!  0.3;  — 

-j  —  o.:;  - 


-  !So 


0.01 

0.01 


i0.35 — 0.6 
0.2  — 0.8  0 


_  JZ 


0.710.31  0.5| 

I 


2—0.3! 


[11 


-Zip 

.0—14 


0173 

Ss 


.  O.S'O.S: 

’0.6  i  -l 
1 

0.8  ,0.5. 

[0.3  Jo .  5 ; 


0..: 

0.3! 


-  0 . 1  5 1 


l"'1! 

-,0.011 

—  0 .01! 


— ■  n.ci  — 


0.HH.5  |o . 2  — ' 


•  0.-‘ 

o .  r-f 


0.81  A  32?  V 
1 .  d  A  ’  32  (  1 

i .  i  i  a  n  i 

l.C‘|.\."9 

V.  ?!  APIS 

i.o(  \.;l5 
I.,'a.13B 

1.1 11 


-  - 1  - 


ins  cist 


3  ant; 


ron 


.  .10 se 
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7,  Tin-h-ino  Pnnrlnc  Yllny  ( Y"4-',-^5) 


T^bln  Tho  rh'-mtcftl  commit  ttirn,  nno'.-'intnil.  . . . 

inti  iiinn  m'  !  .:-bn::n  I)n"v!'ti  iVln\' 


^■nnol 


Clini'cl  Cnmr.rt.it.tlnn  ( '*!)  MP 
PH  ml  i'll  Cnmrrt.'ini'. l.n  i  it  ;  y 
sii  I  < »  |  i'!,  j  ni  J  Sh  y  ;  III.)  c 


tPinH  in  o!”  "inn 


UlS'.M.I  ( 


CliVil.M-J 


l- 1 


i;hs.»m»i?m« 

CHSitSlilA  I-)* 


ChSusbn  * 


CSSn.Mi 


l-l.l  «.V 


r.i-r; 

i 

ii~ii  J3.1~j.fti 

1 

n  — 

'  1“’ 

7-*  1.1-1 


17  —  19* 


»-10 


CHS «M>«  T 

OlSnSl.ll  #  |  m- If 


Cf|S»iSM3*5l2  !*-»« 


0.3  —  0. 4 


t 


S«| 


N.r.i 


ks- h. 

1  i 


2  ■*. 


\tr, 


♦  -A  j  1 1  —  I  f j 


SOlo.SM 

n,,\ 

**•  0 .  r. 

I 

ft 

iiUO.l 


2  n 


21* 


^n[.!»i*oi,''nM!nn,  .-•»{,  r«»:il  •  *. ! .  1  a;  •«  <1  mI> . dnn  r  *  * :  1 4 

1. 1  it*:  f  !f»/f  Lurb  I  ?»»  /'I.,*- 1  lul. »••■.'«)  no  — 

i;i|Ml.ni-  1 1 4  \  ,'liinrd  "lid  *iTr !  i*  !  v‘  1  •  *  V  1 

t.-mm.-u,/  •  m  ;m..  -m  -'—i  r^r  . 

•**(♦  »:#)n  !)*r'r In;'  oft  l"!*;n  •  n.n,  roj'f. 

;  "•!'  IiO'*  r  1  ••  *  t 

•'M*  I "hi"  l.o  i Mil » t*  •  I1'1-.  '  >nd  f  r 

km^Im/'  l  ir1  1 11**  "fi'1  #  *  y  t  r*  1  »fi  r*lr  ^  * :('  n1’  1m:-  *n  1  "r  V  r, 

.Inf  I,  it'll.  l.Oi If '1 1  Mud  .mM"  !,n  Ml. Mild  ,  -od  rOr 

TVtK  f  1 1* :  !ii  br“,r’M''  of  onf*!?»nt  hill.  not.  ;^n.|  Tot*  Midi 
l.i»mn,w'.M  l.urn, 

hood  »‘<H*  Ti.'d’ t  nf.»  .’•w'litui  I  r  t  n«»  of*  j  f  f  >*  *«  n  1  "Mil 

r>rr'.n!M?'nt  )»ih  210 >  ’'nod  rnr  h 1  h  l.f 

t,**i,di»,llJ|  :*nnd  Pol . 1 » 1 :  * :  . . .  t*r  1:.o 
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Table  2-3-13  The  physical-nechanical  properties 
of  phenolic  stratified  plate 
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Translator's  note:  »Pp  =  perpendicular  to  the  plate  and  *«3p  =  parallel  to  the  plate 
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